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On behalf of the Atlantic Richfield Company, attached are comments provided to EPA in 
response to the Agency's request for public comment on its Proposed Remedial Action Plan 
for the Marsh (OU1) at the LCP Brunswick Chemical Site. Please include Atlantic Richfield's 
comments in the administrative record for the Site. 
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AtlantiG Richfield appreciates-this opportunity to provide input into the administrative process. 

If you have any questions, please let me know. 

Respectfully, 

Paul Taylor 
Strategy Manager- OB&C Portfolio 
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March 16, 2015 

Atlantic Richfield Company Comments 

United States Environmental Protection Agency (USEPA) Region 4 

Superfund Proposed Plan 

LCP Chemicals Superfund Site Operable Unit 1 

City of Brunswick, Glynn County, Georgia 

Atlantic Richfield Company (AR) offers the following comments for the Administrative Record 

on the USEPA Region 4's Superfund Proposed Plan for the LCP Chemicals Superfund Site (Site), 

Operable Unit (OU) 1, located in the City of Brunswick, Glynn County, Georgia. OU1 includes 

the 670+ acre tidal marsh and Purvis Creek system adjacent to the LCP property. 

AR has been identified as one of the remaining, viable Potentially Responsible Parties (PRPs) at 

the Site, along with Honeywell International and the Georgia Power Company. AR's 

involvement as a PRP arose from one of its corporate predecessor's ownership and operation of 

an oil refinery and terminal on the LCP property between 1919 and 1955. As a PRP, AR has 

been involved in the thorough and lengthy remedial investigation/feasibility study (RI/FS) that 

has culminated in USEPA's Proposed Plan. 

1. Disagreement on USEPA's Assertions Regarding Potential Benthic Invertebrate Risks 

The USEPA includes an assertion in the Proposed Plan that there are risks to benthic 

invertebrate communities from the 4 designated chemicals of concern (COCs) in OU1. To that 
- end, oneoHile-Reme(liaiAction ObfectivesestaoiiSFiec:fbylJs-rl'A-foYOUl is-to: - ------

"Reduce risks to benthic organisms exposed to contaminated sediment to levels that will 
result in self-sustaining benthic communities with diversity and structure comparable to 
that in appropriate reference areas." 

This is based on f_lawed and highly uncertain conclusions in USEPA's Baseline Ecological Risk 

Assessment (SERA) for OU1 that do not comport with the results of site-specific studies that 

have been conducted to address potential risks to these organisms. These studies, which 

include both measures of sediment toxicity in laboratory assays, as well as benthic community 

surveys (i.e., collection, identification and counts of the organisms in sediments from various 

sampling locations), clearly demonstrate that there is no difference between the OU1 results 

1 

\ 

i 

I 
l 

I 
I 



l 
and those from a reference/background study site ln the Brunswick Estuary (facts that are 

I 
acknowledged by USEPA both in the BERA and the f roposed Plan). Therefore, the '' . .self-
sustaining benthic communities with diversity and structure compprabfe to that in appropriate 

refere. m;e areas.;• I d ... •· ~tified as an RAO b. y US EPA ha.t already beeri·;··. m. e.t within OU1 under 
current conditions :nd should be recognlzed as sue!" ··j 

In addition, statistical analyses of the sediment ch e~Jstry and toxfcit:y data for OU1 in the BERA 
' ' ; · ' ~ . ' 

clearly showed that there are no demonstr~ble re la~i on~hips betvyeen these factors for the 
identifie~. coes. ~ such, the USEP N s conclusion ol risk to be nth lf communities wi.thin· OUl i~ 
inco~r~.ft, and the calculatton of: Preliminary Remedfation Goals (~RGs} for benthic invertebrate 
commt.mities was inappropriate. In fact, the OU1 BERA notes that the pevelopment of PRGs for 

<O -c,.<-i -'{., . _.. ., ,t : ~::-, _ :\•(:·_<'-<: ., 

the protection of benthic invertebrates is ~'highly \,!~certain with gfior ~ccuracies" and that 

"only ~o~servative as~~mptions were ... use~:' •. for th islpurpose. Th.ejr?su ltant PRGs wexre 
e,qu}vale .. r; to the conseryatl~esediment screening ~enchmarks. JDls conservatism and 

d.i~rnlss tbe~ct~~~~· risk fiq~IQ~S fo~ the :tte Is ~~~p ~ropriatei ~ asefine risk assessment 
unde rl~k ~s~~~;Tenteui.dance. AR recomn}ends USEPJ\ >, •. ify the administratble 

·· rec:or:d to correctly reflect·the lack of relatioh~pip bitween sedlm~~t c~emistry and toxicity,. 
the .i.·de · d COQ en commenting on the curre~.- ~ ~nderst~nd~~g of the actual risk ,. 
assoCi ith 0 · ·· ·· 

;;< x,, o-.t'. ::. ,.:)< ' ' 

' t 
,: : .. · j ' 

2. Disa reement with the Inclusion of PAHs and]Pb as Risk Ma . I 

The USEPAclearly acknowledges that there are no. findings of UOf] CCeptable risktq human 
h~aiY,, fislior Wildlife frqm PAHs .. ~f Pb in OUl oftr~ Site. These ~emicals only remain ~~ 
l~ .entifie. d ~OCS d~<>iO t~e • .. ' ssertlon by USEP!\ tA•t.·.J··· .. hey i:ould posl> .. lbfX ..• ca~se risk to benthic 
inverteb comt:nunities1 as discussed above. ' ', -· f·. ·1··; . ,-, 
AR believes that PAHs and·Pb are very minor issues ifor OUl, as tnty do not pose a blo­

accumul~tive (food w~b}unacce~tabl.~ risk to h~rnk~s; fish or wiidHf~~f any kind;or,by any 
'' · meanso , , .7thetr eoncentrattons m th~~fajoritv-oftron1un-ateels ofSeai'meti'f;:~""""""'""\" 

samples th~th~\1~ been .collected within OU1 do no1 ex~ceed eithe~ the c?ns:rvative sedim'ent 
be);rc;hmarks that are used by regulatory agencies as ra means to rule out potential risk, or the · 

~---- - -_-- _- -~- > {•<:. - '{ ':_ .. :X ,, '.-:_ i-~' *'- ~··'f"''- -" 
res.pective PR~s. that were esta~lished by US EPA from thf: B.~RA: IJYhile a !ov.t oymber ~f 

se~fmE!nt samples collected in 0~1 c~ntained con~eptraflons of PAHs ~~d/or Pb that e~c~e?ed , 
such screening benchmarks, that does notdemonstnate risk. lnstei!d, it suggest that furthe~,, · 

M' .. .. · . / .• ( . ' .• ·. .. , •··· ••· . 

'ass~s$ment of P?tentlal rlskwas warranted. That ~sressment cam~ in .~he f~rm . ~t:~ensi 
se~iment toxicity and ben~hlc commu~ity measures Jas described rn· c~mment ;above). ;t , 

::~·==~:;~;:~~:Md'::c;'~~d-.::.a~d,:t~$~~;:~of~t,~;: ;:;~{;~~;;~~ 
man~ge exposure to f1CBs and Hg, AR believes that t~e ~trlbutio.Ji)nd concentrations of PAHs 
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and Pb in the OUl marsh/creek system would not warrant any further response action. As 

such, any reduction of exposure to PAHs and Pb achieved by the Proposed Plan is simply a 

minor added benefit of the remedy developed to address PCBs and Hg. 

3. Agreement with the Superfund Recommended Alternative 

AR believes that the recommended alternative within the USEPA's proposed plan is 
appropriate, sustainable, and protective of human health and the environment. The remedial 
action recommended in the proposed plan has been developed through a careful evaluation 

process that takes into account the extensive data and information collected at the Site over 

more than two decades including: conservative human health and ecological risk assessments 

performed by the US EPA; a previous large~scale (i.e., 13 acre) removal response action for the 

marsh (completed in 1999); and a detailed RI/FS that evaluates the range of potential remedial 

alternatives for OUl all pursuant to the Comprehensive Environmental Response, 

Compensation and liability Act {CERCLA or Superfund) and utilizing evaluation criteria set forth 
in the National Contingency Plan (NCP). USEPA's proposed remedy will substantially reduce 

exposure to polychlorinated biphenyls (PCBs) and mercury (Hg) that have been determined by 

USEPA to pose an unacceptable risk to humans, fish and wildlife within OUl . It will also serve 
to reduce exposure to other chemicals that exist in sediments in portions of the marsh and 
creek {i.e., other metals and polycyclic aromatic hydrocarbons [PAHs]) that do not pose 
unacceptable risks to humans or fish/wildlife, but exceed conservative sediment screening 

levels in fimited areas of OUl). A follow-up monitoring plan and Superfund Five Year Review 

process will be included as part of the Record of Decision (ROD) and serve to ensure remedy 

effectiveness post-implementation. 

4. Agreement Regarding Primary Remedial Risk Management Drivers 

The USEPA clearly and appropriately acknowledges in the Proposed Plan that the remedy is 

.. primarily .basecl<mman.agem.ent.of..p.o..tentiaLris.ks..fro.mJ::C.Bs...ancLHg to.humans,iish.and_._ __ 
wildlife (i.e., the primary risk drivers for the site), and that there are no findings of unacceptable 

risk to human health, fish or wildlife from other ~hemicals in OU1. AR agrees with this 

approach and focus. 

AR appreciates USEPA's consideration of these comments and looks forward to USEPA's 

response and the final Record of Decision. 
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SouTHERN ENVIRONMENTAL LAw CENTER 

Telephone 404-521-9900 THE CANDLER BUILDING 
127 PEACHTREE STREET NE, SUITE 605 

ATLANTA. GA 30303-1840 

March 16, 2015 

Via U.S. Mail and Electronic Mail 

Mr. Galo Jackson 
Remedial Project Manager 
U.S. EPA Region 4 
61 Forsyth Street. SW 
Atlanta, GA 30303 

Re: Comments on LCP Chemicals Superfund Proposed Plan 

Dear Mr. Jackson: 

Facsimile 404·521·9909 

We submit these comments on behalfofOne Hundred Miles, the Satilla Riverkeeper, 
and the Altamaha Riverkeeper, as well as the collective memberships of all of these 
organizations. How the LCP Chemical Site is remediated is of great concern to each of 
these partner groups. We feel there are serious shortcomings in the U.S. Environmental 
Protection Agencies' (EPA) Superfund Proposed Plan for operable unit 1 of the Site, as 
well as the underlying Remedial Investigation and Feasibility Study prepared by the 
potentially responsible parties. 

In short, the Proposed Plan is flawed in the following ways: i) the scope of the 
cleanup does not encompass all the contamination from the Site, ii) portions of the Site 

have not been adequately sampled, iii) the exposure levels are not sufficiently protective, 

iv) some alternatives would allow for the capping and covering of contaminants in place 
despite the very volatile marsh environment; v) no alternative discusses marsh 
restoration; vi) none of the alternatives take into account sea level rise; vii) none of the 
alternatives set forth a monitoring plan; and in the event the contamination caps and 
covers were to fail, the Proposed Plan does not specify what action would be taken to 
remedy the situation. 

As part of our comments we have attached expert reports from Dr. Philip B. Bedient, 
P .E .• Ph.D. and Loren Raum, Ph.D. These reports detail many of the flaws outlined 

above. 

Charlottesville • Chapel Hill • Atlanta • Asheville • Birmin&Jlam • Charleston • Nashville • Richmond • Washington, DC 

100% recycled psptJr 
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Background 

The marsh component of the LCP Chemicals Site is approximately 700 acres in size. 
It is located in the Turtle River estuary immediately outside o f Brunswick, Georgia. The 
Site primarily consists of tidal marsh and is divided in half, north to south, by Purvis 
Creek. Over the past 70 years, a number of iltdustrial facili ties operated on the Site, such 

as Atlantic Refining Company, Georgia Pow~r, and Honeywell International Inc., and 
each one significantly contributed to the cont~mination of the Site's soil, groundwater, 
and mar:h sediment. .This section will briefl~ discuss the Site's history and cleanup 
progress1on. · · 

In 1919, the Atlantic Refining Company qwned and operated an oil refinery on the 
Site, the first manufacturing facility on recor~. The Georgia Power Company purchased 
portions of the land from the Atlantic Refining Company in 1937, 1942, and 1950 for 

electric power generating. From 1941 to 1955], the Dixie Pairr.ts and Varnish Company 
manufactured paint and varnish on the propertY· The Allied <f:hemical and Dye 
Corporation subsequently purchased most of the property (including the portions owned 
by Georgia Power and Dixie Pllints and Varnish), and operated a chlor-alkali chemical 
plant. The primary purpose of this facility w~ to produce so4ium carbonate from salt, 
ammonia, and carbon dioxide. In 1979, Lind~n Chemicals arid Plastics (LCP Chemicals­
Georgia, [nc.) acquired the Site and continued! operating it a<> a chlor-alkali facility. LCP 
Chemicals ceased production in 1994. . I 

I I 
I , 

As a result of decades of contamination, t~e EPA (through its federal enforcement 

power) ordered the previous property owners ~ begin cleaning up the Site in 1994. These 

previous owners, or potentially responsible patties, included ~he Atlantic Richfield 

Company, Georgia Power, and Honeywell. Th!e following year, the state of Georgia 
designated the Site as its highest priority releaJe, and requested that EPA add it to the 

National Priorities List. The National Prioritie1
1 

List is "a list 6f the most serious sites 
identified for possible long-term cleanup," an is based on the.• site's potential release of 
hazardous substances or contarninates.1 LCP : hemicals was officially added to the EPA 

National Priorities List in 1996. Subsequently, jfrom 1998-1999, EPA conducted its own 
removal action, removing over 200,000 tons of hat.ardous material and removing and 

I I 
1 U.S. Environmental Protection Agency, "Superfund Cl~anup Process," available at 
http://www.epa.gov/superfund/cleanup/index.htm, (last visited Mar. 5, 20 l5). 

I 
I ' 
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restoring approximately 13 acres of marsh from the Site. The EPA and the potentially 

responsible parties agreed to share the cost of this removal effort. 

After the National Priorities List designation and the removal action, the potentially 
responsible parties conducted a series of investigations in order to draft a remedial 

investigation report and feasibility study for the LCP Chemicals marsh area. Upon review 
of these documents, EPA issued a Proposed Plan for cleaning up the marsh, which 
includes a number of alternatives based on the findings from the Feasibility Study. In the 
Proposed Plan, EPA selected the "preferred" cleanup alternative. The public is permitted 
to submit comments, like the ones in this document, relating to that preferred alternative. 
Once the public comment period closes and EPA revises the Proposed Plan based on the 
public's feedback, the agency will issue a Record of Decision, which will explain the 
cleanup alternative ultimately selected for the LC11 Chemicals Site. 

Comments 

I. The potentially responsible parties have drawn the boundaries of the area 
that needs to be addressed by the LCP Chemical Site cleanup too narrowly. 

Although the property boundaries of the marsh portion of the LCP Chemicals Site 
may only encompass 700 acres, the breadth of contamination is far greater. The 
potentially responsible parties have left a legacy of contaminants that stretches far beyond 
the Turtle River estuary. A recent study conducted by the Agency for Toxic Substances 
and Disease Registry concludes that the specific PCBs used at LCP Chemicals, Aroclor 
1268, is widespread in sediments around Bnmswick? The study revealed, for instance, 
that residents from Sapelo Island have been exposed to Aroclor 1268 and have elevated 

levels ofPCBs in their bloodstreams as a result.3 The most likely way that the residents 
became exposed to the Aroclor 1268 was by eating fish and other sea food that had 
conswned Aroclor 1268 from the LCP Chemicals Site. Sapelo Island is over 30 miles 

2 Backer, Lorraine and David Mellard, Polychlorinated Biphenyls (PCBs) in Georgia Coastal Environments 
and Populations, (Powerpoint slides), Agency for Toxic Substances and Disease Registry, p. 8 (Sept. 3, 
2014). 
3 /d. at 26. 
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from the LCP Chemicals Site, so it is likely residents throughout the coastal Brunswick 
area are impacted as well.4 

Before this cleanup advances, the potenti~ lly responsible. parties should be required to 
address their full contamination legacy. The fish and other seafood that is currently 
contaminated with LCP Chemical contamin~ts will continue to be caught and consumed 
by recreational and subsistence fishermen. Eyen if institutional controls are instituted on 
a wider scale, as the A TSDR study recommerlds, 5 funds should be established for cancer 
victims in the Brunswick area and funds shoul d be established for local food banks to 
compensate subsistence fishermen that depen~ on seafood fo~ their protein. In addition to 
these measures, the potentially responsible parties should fm1d the natural resource 

damage projects required by the Natural Reso~urce Trustees. V. nless the potentially 
responsible parties undertake measures such these, they will not make the public whole 
for injuries that may have occurred as a result of contarninati~n from the Site.6 

• It is well established that "the government need not tr~e or 'fmgerprint' ia defendant's wastes in order to 
recover under CERCLA." United Statesv. Hercules, In~ .• 247 F.3d 706, 716 (8th Cir. 2001), citing United 
States v. Monsanto, 858 F.2d 160, 169- 70 (4th Cir. 19&8). 
' Backer at 26. , 
6 Restoration PlaMing Scoping Notice, LCP ChemicaJsJ Brunswick, Georgia (May 31 , 2006). 
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II. The sampling on the Site is inadequate in areas such as Purvis Creek. 

As Dr. Bedient commented in his expert report, the 

[s]ampling network used to delineate areas that need remediation is lacking in 
density and frequency. From figure 6-5 it is clear that approximately 50% of 
Purvis Creek has not been sampled for contaminants of concern. It is more likely 
than not that many of these non-sampled areas are contaminated with 
contaminants of concern. 7 

Without an adequate sampling network, the Site's contamination cannot be properly 
delineated. Before the Feasibility Study is finalized, the potentially responsible parties 
must complete an adequate sampling network and revise the Feasibility Study 
accordingly. 

Ill. The exposure levels selected do not adequately protect human health and the 
environment. 

In selecting remedial actions, the EPA is directed to establish acceptable exposure 
levels that are protective of human health and the environment and shall be developed by 
considering the following ... [f]or systemic toxicants, acceptable exposure levels shall 

represent concentration levels to which the human population, including sensitive 
subgroups, may be exposed without adverse effect during a lifetime or part of a lifetime, 
incorporating an adequate margin of safety. 8 

In performing this task for the LCP Chemical Site, the potentially responsible parties 
have failed to take into account site specific aspects of the Brunswick area and thus have 
based cleanup alternatives in the Proposed Plan on improper exposure levels. 

For known or suspected carcinogens, acceptable exposure levels under the NCP are 
generally concentration levels that represent an excess upper bound lifetime cancer risk to 
an individual of between 10-4 and 10~ using information on the relationship between 
dose and response.9 In other words, m1e additional person in 10,000 to one additional 

7 Philip Bedient, Review of the LCP Chemicals Site, Brunswick, GA, Expert Report (Mar. 13, 20 1.5) 
(Attachment A). 
a 40 C.F.R. § 300.430(e){2)(i). 
9 40 C.F.R. § 300.430(e)(2)(i)(A)(2). 



Mr. Galo Jackson 
March 16,2015 
Page 6 

person in 1,000,000 will contract cancer as a result of exposure to the site. There is no 
requirement that a certain number of people be exposed. Rather, the NCP requirement is 
designed to protect an individual from an increased risk of contracting cancer as a result 
of exposure to hazardous substances. 

A. The human health exposure leve!s are not protective enough. 
' 

l. The risk assessment underest~mates the con'sumption of contaminated 
food. 

The exposure level for human health was based in part on the number of seafood 
meals a subsistence fisherman would consumd on a yearly basis. This number was 

, I 0 
"assumed" by the potentially responsible partits to be 40 mea:Js per year. 1 This 

assumption was not based on any recent surve}s of subsistende fishermen in the area. 11 

Fortunately, there is a relevant study now. Th9 ATSDR study! mentioned above reveals 
that subsistence fishermen in the area consume up to 156 seaf,ood meals a year-nearly 

four times the amount assumed by the potenti~lly responsible jparties. 

Unless the potentially responsible parties t~ke this differet~ tial into account and 

recalculate the exposure levels, they wi!J be dr~stically underJstimating the contaminants 
that will be consumed from the Site. In other \t urds, subsisteJice fishermen have been and 
will continue to be exposed to more Aroclor 1268 and other contaminants from the Site 
than the Remedial Investigation report reveals.! I 

i I 
1 

The potentially responsible parties also err~d in their treatinent of adolescent 
I I 

subsidence fishermen. While it may be true th4t adolescent subsidence fishennen may 

fish less frequently than their parents, this has ho bearing on h:ow often they consume fish 
I I 

. for supper. Most adolescents eat whatever end1 up on the dinner table. Yet, the 

potentially responsible parties, for their risk m9deling, contend that adolescent 

subsidence fishermen eat a full third less fish than their paren~. 12 This does not square 
with reality and serves as another example of how the potentici.lly responsible parties have 
underestimated the amount of exposure that subsidence fishermen would suffer even after 
the cleanup if it were done on the potentially rdsponsible parties ' terms. This is especially 

' f ! ----------------------
10 Proposed Plan at 16. 
11 Raun at 7. 
12 Human Health Risk Assessment for the Estuary, Oper~ble Unit l, Marsh Trespasser, Fish and Shellfish 
Consumer, Clapper Rail Consumer, Final, LCP Chemical Site, Brunswick, Georgia, Table 14a and Table 
l4b (Aug. 2011). · · 
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alarming considering that Site is very accessible to boats; as the Draft Feasibility Study 

states, boats up to 14 feet in length can access the Site using Purvis Creek. 13 

And the issue of subsistence fishing cannot be corrected by increasing fishing 
advisories. As other studies provide, subsistence fishermen do not pay attention to fishing 

advisories. "People are often aware of advisories, but continue to consume fish 

nonetheless (Reinert and other 1991, Burger and Gochfeld 1991, Burger and others 1992, 

1993, Velicer and Knuth 1994, May and Burger 1996). 14 This is not surprising since fish 

"may be the main affordable source of protein."1 s And as Dr. Raun states in her expert 

report, "[f]ishing advisories will not keep hungry community members from eating 

contaminated seafood."16 

2. The potentially responsible parties assumption that there has been a 
decrease in fish contamination is flawed. 

The potentially responsible parties contend that the concentration of contaminants in 
fish has decreased, yet they offer no statistically significant evidence of this assumption. 

As Dr. Raun states in her expert report, the potentially responsible parties' contentions 

are largely overstated. 17 They are based on small sample sizes with limited statistical 

power, are unsophisticated, and tend toward bias. 18 Furthermore, the risk assessment does 

not acknowledge that a subsidence fisherman may eat more than one type of seafood, and 
the impact may be additive. As Dr. Raun points out in her report, "[t)his type of 

simplification is not protective with multiple contaminants impacting many different 

types of seafood." 19 

3. The potentially responsible parties did not take groundwater, surface 
water, and operable unit 3 into account. 

The potentially responsible parties admit that contaminated groundwater is coming to 

the surface through seeps and mixing with surface water around the area that was 

13 Draft Feasibility Study at 10. 
14 Burger, Joanna, eta!., Science, Policy, Stakeholders, and Fish Consumption Advisories: Developing a 
Fish Fact Sheet for the Savannah River, 27 Environmental Management No.4 p. 502 (2001). 
l$ !d. 
16 Raun at 10. 
17 Jd 
18 ld at 8-9. 
19 Raun at 8. 
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remediated in 1999. They contend, however, that the surface water dilutes the 
contamination to such an extent that it is not a factor. Dr. Raun disagrees. She views the 
increased levels of contamination in the formerly remediated area as evidence that 
whatever dilution that is taking place is not suf ficient offset the groundwater 
contamination. 20 The potentially responsible parties must demonstrate that contaminated 
groundwater is not a problem at Site, or develbp a plan for addressing it. 

I , 
! . 

Additionally, the risk assessment does notltake into accot1nt other pathways aside 
from fish conswnption. As Dr. Raun states in ~er report, , 

I 
[r]isk assessment requires that all exposurf pathways for a receptor be considered .... 
In other words, the risk for the high rate c~nsurner shouldJ be added to the risk of 
receptors considered in the OU3 risk asses,sment, and RGps developed based on the 
added risk. While it is acceptable to separate the contamination into operable units for 

I 
management, it is not justifiable to consider the risk in an: operable unit in a 
vacuum.21 . I 

I 
' I 

For example, a subsidence fisherman could w¢11 be a trespasJer on operable unit 3. The 
risk assessment must take into account both cJntaminant pathways. Similarly, the risk 
assessment does not take into account exposu~e to contaminated surface water and 
sediments from the Site. As Dr. Raun states i~ her report, "Any risk added from these 
other pathways would result in lower [remediAl goals].'.22 

B. The ecological exposure levels ar~ not protectijj enough. . 

In addition to using nwnbers that artificialfy reduce the eJposure levels to humans, 
the potentially responsible parties have done the same for the 1environment. Starting in 
2006, the Georgia Department ofNatural Resjurces, NOAA f isheries, and the National 
Ocean Service began to test bottlenose dol phi in the Brunswick area for PCB 
contamination. In particular they focused on ~roclor 1268.23 As the study provides, 
"(b]ottlenose dolphins are ideal sentinels for cbastal ecosystein health because they are 

I I 
top predators that are long-lived and tend to aqcumulate persistent environmental 

I ~0 Raun at S. 
21 !d. at 3. 
22 !d. 
23 Georgia Department of Natural Resources, Bottlenos¢ Dolphin Contaminants Project, 
ltttp:Uwww.georgiawildlife.org (last visited Feb. 26, 20 i 5). 
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contaminants in their lipid·rich blubber."24 The findings of the study reveal that the 
dolphins tested had concentrations of Aroclor 1268 ten times higher than any location 
previously documented.25 

Even though the dolphin study was ongoing, was investigating the precise 
contaminant at issue at the LCP Chemical Site, and involved the "ideal sentinel for 
ecosystem health," the potentially responsible parties did not incorporate the data in their 
risk assessment. Nor did they test any dolphins themselves, even though they 
acknowledge that dolphins do visit the Site via Purvis Creek, the main tidal creek that 
connects the Site to Turtle River.26 Instead of testing dolphins, the potentially responsible 
parties chose marsh rabbits, river otters, and raccoons for their ecological risk 
assessment.27 The potentially responsible parties should be required to redo their 
ecological risk assessment so that it either incorporates existing data from the dolphin 
study or incorporates new data gathered by the potentially responsible parties. 

The potentially responsible parties set as one of their remedial action objectives to 
"reduce piscivorous [fish eating) bird and mammal population exposure to · 
[contaminants) from ingestion of prey exposed to contaminated sediment in the LCP 
Chemicals marsh to acceptable levels, considering spatial forage areas of the wildlife and 
movement of forage prey.''28 Yet the potentially responsible parties did not include the 
piscivorous mammal most prone to bioaccumulation in any of its analyses-the 

bottlenose dolphin.29 This flaw must be corrected. 

C. The exposure range selected is not acceptable. 

Not only did the potentially responsible parties underestimate the amount of risk 
associated with exposure to the contaminants of concern, they then selected exposure 

levels based on the absolute lowest allowable risk factor-an additional cancer victim in 
every 10,000 people (1 E*04).30 

2< /d. 
2~ !d. 
26 Draft Feasibility Study at 12. 
27 Proposed Plan at 21. 
28 Proposed Plan at 23. 
29 Draft Feasibility Studyl7 and 18. 
;o Proposed Plan at 24. 
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As the potentially responsible parties report in the draft feasibility study, "(o)nly the 
high-quantity fish consumer scenario has an ELCR estimate that exceeds USEPA's target 
risk range of 1 0-6 x to 104 and that estimate i ~ 2 x 104

. "
31 In other words the potentially 

responsible parties have proposed an exposur~ level for subsidence fishermen twice as 
high as EPA typically accepts. According to EPA guidance, to have a target risk of less 

than 1 x 10-4, there must be site specific reasons that support such a departure. 32 The 
potentially responsible parties provide no site ispecific reasOtts that would justify such a 
change. 'fbus, not only have the potentially rebponsible parties underestimated the 

number offish. meal.s that subsi.den.ce fishe~tn eat per year, ,but :hey have compounded 
the problem shll further by subJectmg subsJst~nce fishermen to higher exposure levels. 

' 

D. The potentially responsible parti~s want to lea~e contaminant hot spots in 
the marsh. ' I 

I ; 
To compound the exposure level flaws sti¥ further, the pqtentially responsible parties 

also apply a concept called "surface weighted ~verage concerhration" which would, if the 
Proposed Plan were to go through, leave hot spots of contami'nation in the marsh. 33 

Instead of cleaning the entire marsh up to a se~ level of contat~ination, the potentially 

responsible parties are proposing to leave areaf of higher confamination in the marsh 
because they are more difficult to dredge. Thi1 is unacceptabiF!. lbe potentially 
responsible parties should not be allowed to igpore contamin~ted areas because they are 

~~re~ I ' 
i l 

IV. T.he thin layer cover approach used f Alternative f is inappropriate for this 
Stte. 1 

' 

A. The Site is a volatile marsh enviro~ment unsuit~ble for a thin layer cap. 

In the Superfund Proposed Plan, the U.S. J nvironmental J rotection Agency and the 
Georgia Environmental Protection Division (tHe Agencies) pr~vide, "[t]he Turtle River 

water surface elevation can vary in excess ofn}ne ft during a tjdal cycle."34 In the Draft 

Feasibility Study, the potentially responsible parties acknowledge that "[t)idal 

I 
31 Draft Feasibility Study at 21. 
32 ld. at20. 
33 Proposed Plan at 24. 
34 U.S. Environmental Protection Agency, Superfund Prbposed Plan, LCP Chemicals Superfund Site, 
Operable Unit 1, Nov. 2014, at 3. I : 

I 

i 
' 
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hydrodynamics have a significant effect on the transpdrt of waterborne substances (e.g., 
suspended sediment, chemicals) within the Site." And that the 7-8 foot tide range 
"produces strong vertical mixing in the water column and a relatively long horizontal 
excursion of water."35 The potentially responsible parties state further that "[ c ]urrent 
velocities are relatively high within the tidal creeks during flood tide."36 Lastly, the 
potentially responsible parties adroit that "[s]ediment erosion is likely to occur in some 
portions of the tidal creeks during spring tide conditions because peak current velocities 
are high enough ... to exceed the critical shear stress of surface sediments .... "37 

Despite the above descriptions of the Site that reveal it is a highly volatile 
environment, the potentially responsible parties contend that they can cover contaminants 
in place with a six-inch layer of sand and that it will all hold together through high tides, 
hurricanes, and stonn surges.38 As the EPA has stated in guidance, "[t]ypically, sand caps 
are used in low velocity waterways to protect them from scouring by strong (high energy) 

35 Draft Feasibility Study at 8. 
36 Id at 8. 
37 ld at 9. 
38 Brunswick is no stranger to hurricanes and tropical storms ns the following records document: 

1874 Sept. 28th a hurricane from the SW stays just offshore with 80mph winds 
1878 Sept. 12th just otfshore moving north 90 mph 
1885 Aug. 25th just offshore l05mph while moving north 
1893 Aug. 28th a major hurricane with 115 mph winds just east kUls over 2,000 in Georgia & 
Carolinas, reports had downtown Brunswick under 6ft. of water for up to 12 hrs., offshore of St. 
Simons Island by 25-30 statute miles. . . . · 
1893 Oct. 13th just off shore while moving NNE 120 mph winds 
1896 Sept. 29th a cat 2 110 mph passes over while moving N.E. Winds caused very heavy damage in 
the area. 
1898 Oct. 2nd, 130 mph from the S.E. a hurricane leaves area under 4 ft. of water Oct. 2nd scores 
drowned. Winds east at 135 mph and data suggest that this Hurricane may have been the size of Hugo 
(1989 S Carolina). Calm reported at I J am, Dunn and Miller reported 179 killed in coastal Georgia and 
16 foot storm surge in downtown Brunswick. . .. 
1928 Sept !8th from the south ju~1 inland with 90 mph winds 
1968 tropical storm Abby 60 mph minor damage 
1979 Sept 4th David to east by 30 miles with 85 mph winds minor damage. 
1981 tropical storm Dennis to east with 50mph winds minor damage 
1984 tropical storm Isadore passed over the area from the south west with 4Smph minor damage. 

Glynn County, Brunswick, Georgia's history with tropical systems, 
http://www .hurricanecity .com/city/brunswick.htm (last visited Feb. 27, 20 I 5). 
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currents.39 As mentioned above, the potentially responsible parties admit that there will 
be erosion along tidal creeks on the Site. As one study involving a Georgia marsh 
reported, roughly 10 to 25% of the marsh surface is occupied by creek banks and tall S. 
alterniflora zones.40 With tidal creeks occupyi~1g so much surface area in Georgia 
marshes, there is plenty of opportunity for ext~nsive scouring on the LCP Chemical Site. 

Furthermore, as Dr. Bedient provides in t~is comments, the Site conditions simply are 
not suitable to a thin layer cap.41 As he states, I ' 

Placing a cap or thin sand cover on top to the contaminatJd sediment in the marsh 
would not prevent such erosion/scour give~ the volatile nhture of the tidal regime and 
water level fluctuations during storm evenfs (see Figure B3-l5 from the Feasibility 
Report June 2014), especially since there i~ no tie-in into the existing marsh sediment 
so as to completely contain the contamina¥d sediment from being able to migrate. 42 

! 
In short, the LCP marshes are no place for a t~in layer cap. 

! ! 

Nonetheless, to support their choice of a t~in layer placen}ent approach, the 
potentially responsible parties include in the Draft Feasibility Study eight case studies of 

l l 

other remediations that have used this cover-hi-place method~ however, not one the 
projects combined 6 inch sand cover, a marsh bnvirorunent, abd a 9 foot tide. 

I 
Furthermore, some of the projects were totally! dissimilar and ;involved putting the thin 
cover on the floor of the rivers, inlets, or harbqrs.43 

I 
l 

The remediation performed at one of the c~e studies, Bremerton Naval Complex, for 
, I . ! 

example, involved thin-cover placement on tM bottom of Sin~ lair Inlet offshore from a 
naval shipyard.44 And the effectiveness of the froject is still bfing evaluated.45 Another 

i . 
39 EPA, Contaminated Site Cleanup Information, http://~ I 
in.org/contaminantfocus/default.focus/sec/sediments!cat!/Remediation/p/ J ~ last visited Feb. 22, 2015). 
4° Ciribsholt, Britta, et al. Impact of fiddler crabs and pl~lt roots on sedimdnt biogeochemistry in a Georgia 
saltmarsh, 259 Mar. Ecol. Prog. Ser. 248 (Sept 12, 2003 ~. I 
•t Bedient at 4. ' 
42/d 
41 Draft Feasibility Study at 53. j ! 
44 Merritt, K. et al., Enhanced Monitored Narural Recovery (EMNR) CaseiStudies Review, Technical 

I ' Report 1983, p. 16, (May 2009). i 
4

$ See, USGS, Sources of Mercury in Sinclair Inlet, http:tl/wa.water,usgs.gov/projects/sinclair (last visited 
I 

Feb. 24, 2015). : 



Mr. Galo Jackson 
March 16,2015 
Page 13 

case study, Grasse River, involved the placement of a 12-inch cap on the bottom of a 

freshwater river.46 A third involved another subaquaeous cap in Eagle Harbor in Pugent 

Sound.47 A fourth involved a 9-12 inch thick cap placed at the bottom of the Lower 
Duwarnish Waterway, in Washington. And a fifth involved the placement of a cap at a 

depth of 120 feet in Ward Cove in Alaska. This cap was placed over sediments that were 

already within human health and environment limits.48 

The remaining case studies involved thin layer caps that were placed on tidal flats, 
but none involved the volatile marsh environment contemplated here. In short, the thin­

cover placement technology is still in its infancy when it comes to the marsh 

environment. The eight case studies the potentially responsible parties have offered up 

are all too dissimilar from the LCP Chemicals Site to offer much comfort that a thin layer 
cap will perform adequately at the Site. As Dr. Bedient commented in his expert report, 
"[t]he experience that these concepts may have at other sites is not relevant to this site if 

the other sites do not have the kind of tidal regime and flood/hurricane conditions that 
exist at this site.'749 

If there are projects in which the thin layer cap approach has been used successfully 
in a marsh environment, the potentially responsible parties should be required to 
document these successes in the final feasibility study and discuss how those successes 

demonstrate that a thin layer cap could work in the volatile LCP Chemical environment. 

While the potentially responsible parties are correct when they say "[t]hin-cover 

placement is a readily implementable technology, particularly in low-energy areas not 
subject to scour or erosion . .. ,"50 with its 9 foot tide range, the Site cannot be 

considered "low energy." 

B. The integrity of the thin layer cap will be compromised by bioturbation. 

While the potentially responsible parties acknowledge that the thin cover cap will 

have holes poked in it by marsh organisms that will come to inhabit it, they do not 

consider that a problem. The potentially responsible parties contend that most of the 

organisms that would perform such work would be confined to the top 4 inches ofthe 

46 Merritt at 26. 
41 ld at 3. 

"'ld.at7. 
•

9 Bedient at 5. 
50 Draft Feasibility Study at 54. 
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cover. 51 Yet, the potentially responsible parties state earlier in the Draft Feasibility Study 
that "fiddler crabs are ubiquitous in salt marshes."52 One study reported that as many as 
500 fiddler crabs can inhabit a square meter of marsh. 53 

Because of their numbers, "fiddler crabs "re one of the principal agents of 
bioturbation in interlude salt marshes. "54 And! fiddler crabs burrow far more deeply than 4 
inches. The burrows typically range up to 10 lnches in depth.55 As the EPA has stated in 
guidance, "[t]he cap has to be at least as thick! as the large populations of burrowing 
benthic organisms to keep them from becomi*g contaminated. "56 Thus, fiddler crabs on 

the LCP Chemical Site would regularly penetrate the 6 inch 9ap. As Dr. Bedient states in 

his report: "~ inc_hes of sand is not sufficient tp prevent sediment dwe~ling orga~isms 
from borrowmg mto and through the sand so as to expose the contammated sediment to 
erosion."57 In light of this bioturbation, the sil-inch thin cap is Wlsuitable for this 

remediation. I I 
! 

C. The potentiaHy responsible part,es ignore sea level rise. 

If the sea level rises at the rates estimated,: 1-2 feet over the next 100 years,58 the 
entire LCP Chemical marsh could be drowned out and replac'cd with mudflats. Although 
the potentially responsible parties contend that the Site is a "Aet depositional zone" 
because the marsh grass acts to slow the velodity of the tidallvaters,59 they need to 

evaluate if that were the case if the marsh grat were no longer present. Because the Draft 
Feasibility Study only explores the current co ditions of the tnarsh and fails to include 

any discussion of how those conditions will li ·ely change ovbr time, it is inadequate and 
fails to discuss a long-term solution. . ! 

5
'· !d. at 52. ' : 

$l !d. at 1 I. I ! 
53 

Gribsholt at 238. t' 
,.. McCraith, Barbara J., et al., The effect of fiddler era burrowing on sediment mixing and radionuclide 
profiles along a topographic gradient in a southea~tem arsh, 6 I Journal bfMarine Research, 359, 359 
~000~ ! 
55 Gribsholt at 238. 1 i 
j
6 EPA, Contaminated Site Cleanup Infonnation, http:i~du- 1 

in.orgkontaminantfocusldefault.tocus/seclsediments/ca't/Remediation!J2/ I, (last visited Feb. 22, 20 15). 
'
7 Bedient at 4. ' 

58 !dat4. 
'
9 Draft Feasibility Study at 8. 
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D. Summary of flaws with thin cap technology. 

Dr. Bedient summed up his analysis of the thin layer cap application in the following: 

The proposed cap will probably fail for [the] reasons listed below: 

• Destruction of capping/cover material by scouring due to tidal action. 

• Destruction of capping/cover material by hurricane type storms. 

• Destruction of capping/cover material by changing hydraulic conditions 
due to sea-level rise. 

• Destruction of capping/cover material by changing envirorunental 
conditions typically associated with meandering creeks within delta 
systems. 

• Destruction of capping/cover material by sediment dweUing organisms. 

• Lateral movement of contaminants within the subsurface sediment has not 
been addressed. 60 

In short, thin-cover placement is not an implementable technology for the LCP Chemicals Site 
and should not be used. 

VI. The Draft Feasibility Study is incomplete because it does not include any 
alternatives that incorporate marsh restoration. 

The potentially responsible parties admit that 700 acres of the marsh are contaminated 

to a level that would in certain circumstances trigger a cleanup of all 700 acres.61 But 

then the potentially responsible parties explain that such a cleanup at this Site is not 

practical because it would cause ''unwarranted harm" to the marsh. 61 Even the cleanup of 

81 acres of the marsh was deemed so excessive that it was not even considered in the 

alternative cleanup approaches. 63 What is conspicuously lacking from this discussion is 

mention of any form of marsh restoration. 

6.0 Bedient at 7. 
61 Proposed Plan at 24. 
62 !d. 
63 Proposed Plan at 25. 



Mr. Galo Jackson 
March 16, 2015 
Page 16 

In their analysis, the potentially responsible parties simply assume that if they were to 
dredge areas of the marsh that they would ha\re to be left in that state with perhaps some 
minimal backfilling. By failing to discuss what would be involved in restoring any 
dredged areas with adequate sediment replacdment and replanting, the potentially 
responsible parties have failed to complete an, adequate Draft Feasibility Study. This 

failure is particularly conspicuous considerin4 that during the removal action on the Site, 
the EPA demonstrated that it could successfu ~ly dredge contrtminated sediments from the 
marsh, backfill the dredged area, and replant ~he marsh. The EPA perfonned this 
restoration on the 13 most highly contarninat1 acres of the 1tarsh. 64 The Draft Feasibility 
Study and the Proposed Plan are completely d;evoid of any explanation as to why the 
potentially responsible parties could not do w~at EPA has done, dredge, backfill, and 
restore the marsh. I . 

I 

From the description of the 13-acre marsh ;restoration tha, was conducted in 1998-99, 
the restoration was highly successful. As the Draft Feasibility Study reports, "[wJithin 
two years after remediation, Spartina filled th9 remediated arba of the Site .... After 
three to four years, the area was virtually indis,tinguishable from the surrounding marsh 

•••. "
65 The Draft Feasibility Study goes on toJstate that "[t]h~se site-specific restoration 

time frames are consistent with other observat{ons noted for created salt marsh sites.'..66 

As the potentially responsible parties ackn wledge, the '·rbmoval of sediment by 
dredging or excavation has been demonstrated:at numerous sites" and is a "mature" 
technology,67 and the "industry and the region have substanti~l experience" with this 
form ofremediation.68 The industry is also dev]eloping experience in how to regrow 
marshes. In addition to the marsh that was regrpwn on Site, there are numerous 

successful marsh restoration projects across th~ country.69 Th~. potentially responsible 
parties should be required to explain in the Dr~ft Feasibility Study why it did not 

incorporate marsh restoration into the alternatives it outlined. ; 
! 

64 I d. at 6. 
65 Draft Feasibility Study at 14; Raun at l 0. 
66 ld at 14. , 
67 !d. at 63. i 
61 !d. at 63. 1 

69 See, e.g., Florida Department of Environmental Protection, Project Greenshores, 
http://www.dep.state.t1.uslnorthwest!Ecosys!sectionJgreei1 shore~m (last visited Feb. 27, 2015). 

I 
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Such analysis is particularly important considering that the potentially responsible 

parties rely so heavily on the concept that thin cover placement is better than dredging 

and backiilling the Site because a thin cover cap would have fewer short-term impacts on 
the marsh. But in reaching this conclusion, the potentially responsible parties are making 

an apples to oranges comparison. They should be comparing the thin layer cap to a 

dredged, backfilled, and replanted marsh. Because the Draft Feasibility Study does not 
include such a comparison, it is incomplete. 

VIII. The Proposed Plan and the Draft Feasibility Study provide for inadequate 
information on monitoring. 

As Dr. Bedient provides in his expert report. considering the nature of the thin layer cap and 
its vulnembility to hurricanes, tides. and stonn surges, the Proposed Plan and Draft Feasibility 
Study should include more detailed information on monitoring.7° For example, other thin layer 
cap sites have instituted monitoring plans that opemte on a two-year interval.71 Will the 
potentially responsible parties adopt such an interval or not? Furthennore, there is no discussion 
in the Draft Feasibility Study or the Proposed Plan that explains what course or courses of action 
will take place in the event one or more elements of the remediation were to fail. By failing to 
include such details, the EPA and the potentially responsible parties have denied the public its 
right to comment. 

IX. The cap-in~place alternatives should be discarded because they do not 
provide a permanent solution. 

The National Contingency Plan provides as follows: 

(E) Each remedial action shall utilize permanent solutions and altemative treatment 

technologies or resource recovery technologies to the maximum extent 

practicable. n 

Because the LCP Chemicals Site is so volatile, is subject to sea level rise, and is subject 

to bioturbation, it is unlikely that the thin layer caps will survive long-term. 73 Thus, it 

should not be considered for the LCP Chemical Site. 

70 Bedient at 5. 
71 See e.g., Merritt at 6. 
71 40 C.F.R. §300.430 (f)(IXii)(E) (emphasis added). 
13 Bedient at 6. 
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The EPA was faced with a very similar situation to the one here involving a 
contaminated river in Wisconsin. One alternative involved the removal of sediment from 
the bottom of the river. Another involved capping that sediment in place. Even though the 
sediment removal option was more expensive~ the EPA opted tor the more pem1anent 
solution. The Seventh Circuit Court of Appeals, which eventually heard an appeal on the 
case, reported on the district court decision as j follows: 

The district court concluded that the agencies' decision to maintain a preference for 
dredging in the amended remedy was rati9nally related td the facts before them. In 

particular, the court noted that dredging rel)resents a mor~ permanent solution 

because it actually removes PCBs from thf. Site, while cap• ping and sand covering 
merely contain PCB-contaminated sedimer t. Moreover, capping and sand covering 
require long-term monitoring to ensure th~ir effectiveness, and they are susceptible to 

failure during catastrophic events like floo~s. Ultimately, the district court concluded 
that the agencies acted rationally by adopt~ng "a mild pre~erence for the benefits of 
dredging and viewed these as being worth 'their added expense." We agree. 74 

Thus, the EPA's decision to go with the more hxpensive per~anent solution was upheld. 
Similarly, if EPA were to adopt a similarcouri e in this case, lflat decision too would be 
upheld. As this same district court explained : ' 

i 

Specifically, it provides that ''the court shap uphold the P~esident's decision in 

selecting the response action unless the objf cting party c~ demonstrate, on the 
administrative record, that the decision wrui arbitrary and ciapricious or otherwise not 
in accordance with law." This means that tbe govemmend selected response action is 

presumed valid unless the Defendants can A1eet their burd~n to demonstrate 
otherwise. 75 I 

' j I 

The cowt went on to explain that "the Defend~1ts [had] an up\1ill battle: no matter how 

one s~ins it, th~y w:re ~emanding that mo~e p1isonous ~hem i 1a.ls be allowed to stay in 
the River. " 76 Likewtse, tf any of the potentially: responsible parttes were to challenge an 
EPA decision to abandon the thin layer cap ap~oach. they wobld have to argue for 
leaving contaminants in the marsh. 

74 United States v. P.H. Glatfelter Co., 768 F.3d 662, 67q (7th Cir. 2014), reh'g denied (Nov. 19, 2014). 
7S United States v. NCR Corp., 911 F. Supp. 2d 767, 773 1(E.D. Wis. 2012) affd sub nom. United States v. 
P.H. Glatftlter Co., 768 F.3d 662 (7th Cir. 2014) (citatiops omitted). 
76 Id at 786. ' 
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There is no requirement in the NCP that EPA select the lowest cost alternative that is 
consistent with the plan. As the district court for the Eastern District of Arkansas 
explained: 

Response costs that are not inconsistent with the NCP are conclusively presumed to 
be reasonable and therefore recoverable under CERCLA. See United States v. Dico, 
266 F.3d 864, 879 (8th Cir.2001); United States v. Findett Corp., 220 F.3d at 849; 
United States v. Hardage, 982 F.2d at 1441~1443; United States v. Northeastern 
Pharm. and Chem. Co .. Inc., 810 F.2d at 747-48 (8th Cir.1986); United States v. 
Vertac Chem. Corp., 33 F.Supp.2d 769, 777 (E.D.Ark.l998); United States v. Gurley, 
788 F.Supp. at 1481. The focus of the NCP is on procedures for the selection of 

response action rather than on "costs", per se: 

The NCP regulates choice of response action, not costs. Costs, by themselves, 
cannot be inconsistent with the NCP. Only response actions-i.e., removal or 
remedial actions-can be inconsistent with the NCP, which can be demonstrated by 
a showing that the government's choice of response action was arbitrary and 
capricious. As long as the government's choice of response action is not 
inconsistent with the NCP, its costs are presumed to be reasonable and therefore 
recoverable. Hardage, 982 F.2d at 1443 (emphasis in the original). 77 

Thus, the EPA, in making its final selection of a remedy for the LCP Chemicals Site, can 

and should do what it did in the river site described above, choose permanency over 

price. 

Conclusion 

Before EPA is in a position to make any choice concerning a remedy, however, the 

potentially responsible parties must fix the multiple flaws in the remedial investigation 
and feasibility study documents. The scope of the cleanup must address the fact that 

PCBs and other contaminants from the Site have migrated out of the Turtle River. The 
exposure levels must be accurately calculated. The thin layer cap must be abandoned. Sea 

level rise must be taken into account. Marsh restoration scenarios must be factored in. 

And EPA must make a choice of remedy not based on price, but on the best remedy 

consistent with the National Contingency Plan. 

17 United States v. Gurley, 317 F. Supp. 2d 870, 878 (E. D. Ark. 2004) atl'd. 434 F.3d 1064 (8th Cir. 2006). 
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In responding to these comments, we ask that you also address any comments made 
in the attached expert reports. 

Thank you for providing us with this opportunity to conm;ent on this important 
project. 

Sincerely, 

, . . I 
,\J .o.L-w. ~ 
' ; 

; 

William W. Sapp 
S~nior Attorney I 

I 
' 

cc: Megan Desrosiers, One Hundred Miles l 
Ashby Nix, Satilla Riverkeeper 1 

Jen Hilburn, Altamaha Riverkeeper 
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Review of the LCP Chemicals Site, Brunswick, GA. 

I was retained on this project for the purpose of evaluating the potential contaminant transport 

from the LCP Chemicals Site into the Turtle River estuary system, here forth referred to as "the 

Site". My opinions are based on my professional experience in hydrogeology, environmental 

engineering, hydrology and hydraulics, and review of relevant data, maps, aerials, documentation 

to date, and are subject to change if and when additional information becomes available. 

Section I. Qualifications 

My educational background, research and professional experience and the review of documents 

provided are the basis of my opinions. I hold the Ph.D. degree from the University of Florida in 

Environmental Engineering Sciences, and I have attached a cuniculum vita including a list of 

peer-reviewed publications. I am the professor of Civil and Environmental Engineering at Rice 

University, where I have been on faculty since 1975, and teach courses in hydrogeology, 

hydrology, floodplain analysis and hydrologic modeling. I have written two major textbooks, one 

on hydrogeology and one on hydrology. I have worked at over 30 hazardous waste sites and 

military bases nationwide since 1981 including over 12 Superfund Sites. I currently hold the 

following positions: Herman Brown Professor of Engineering, Fellow of ASCE. Diplomat of the 

American Academy of Water Resources Engineers, and the Director of the Severe Stonn 

Prediction, Education, and Evacuation from Disasters (SSPEED) research center at Rice 

University. I am a registered professional engineer in Texas and a registered professional 

hydrologist. 
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Section II. Site History and Description 

Use began in 1836 with construction of the Brunswick-Aitamaha Canal along the uplands and 

the marsh boundary. 

ARCO used Site as a refinery from 1919-1929. 

Georgia Power operated an oil-fired power plant from 1937 through 1950. 

Dixie Paint and Varnish Co. purchased part ofthe!Site in 1941 and operated a manufacturing 

facility until1955. 

Allied Chemical purchased the Site in 1955 and constructed and operated a chlor-alkali facility, 
I . 

utilizing the mercury-cell process. Main products tvere chlorine ~as, hydrogen gas, and sodium-

hydroxide solution I 
I 

LCP Chemicals purchased almost all of the Site illi 1979 and condnued to operate the chi or-alkali 

facility until 1994, when operations were discontiJ ued. In May 1~98, Allied Signal (Honeywell) 

purchased the LCP property from the estate in banFptcy. 

i I 
The LCP site occupies approximately 813 acres ofl tidal marshland and dry land northwest of 

Brunswick, Georgia, along the Turtle River estuary system. 

i 
I 

Section HI. Chemicals of Concern 

• Mercury (including methylmercury) 

• PCB (Aroclor 1268) 

• Lead I 
I 

• Polycyclic Aromatic Hydrocarbons (PAHs~ 
. I 

Section lV. Comments on Proposed Remedial Measures 
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1. The cap/thin sand covering are subject to erosion/scour and/or failure given the 

volatile tidal regime in the area 

This site is located within a marsh of about 700 acres that is split by Purvis Creek, a 

tributary to Turtle River, and is subject to daily tides that can fluctuate from about 6 feet 

below mean sea level to as much as 4 feet above mean sea level (see Figure B2-18 from 

the Feasibility Report June 2014). Given that the marsh has a surface elevation of about 

2-3 feet above mean sea level (see Figure B2-4), this means that the marsh is subjected to 

inundation and filling with high tide and to draining with low tide, twice a day. As such, 

the sediment in the marsh would be subjected to erosion/scouring and to being 

transported around, into and out of the marsh, both during tidal activity, as well as during 

rainfall/runoff conditions, especially during heavy rainfall events, floods and hurricanes. 

Placing a cap or thin sand cover on top of the contaminated sediment in the marsh would 

not prevent such erosion/scour given the volatile nature of the tidal regime and water 

level fluctuations during storm events (see Figure B3-1 5 from the Feasibility Report June 

20 14), especially since there is no tie-in into the existing marsh sediment so as to 

completely contain the contaminated sediment from being able to migrate. 

2. The cap/thin sand covering concepts are subject to disturbance by sediment 

dwelling organisms that inhabit the marsh area 

The thickness of the proposed cap concepts of about 6 inches of sand is not sufficient to 

prevent sediment dwelling organisms from borrowing into and through the sand so as to 

expose the contaminated sediment to erosion. 

3. The cap/thin sand covering concepts are subject to increased inundation due to sea 

level rise 

The proposed cap concepts do not recognize nor address the impact of sea level rise on 

the long-term effectiveness of these concepts to prohibit the escape of contaminants 

within the marsh. Estimates of sea level rise of from J -2 feet over the next 100 years have 

been presented (e.g. from the USACE). Such change in the no.rmal water levels in the 

area will inherently result in changes to the topography of the site and the nearby rivers, 
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streams, creeks, and gullies that have not been evaluated as to the long·term etTectiveness 

of the proposed concepts. 

4. The cap/thin sand covering concepts will require long~term monitoring to ensure 

effectiveness 

These remedial concepts will require long-term monitoring to ensure that they are 

effective in containing and/or remediating the contaminated sediment at the site. There 

are no details as to what such monitoring will entail, as welt as what actions would be 
' 

taken if it is determined that these concepts are not working or fail. 

I 
5. Movement of contaminants from und~r the thin sand layer is possible given the 

interaction of groundwater with the su~face water in lthe marsh and the fluctuation 

of the tides in this area I 
; ! 

Given the evidence that there is groundw~ter interaction! with the surface water and the 
. I 

marsh in this area, these concepts do no t prevent such interaction from continuing, such 

that contaminants will continue to move dut of the marsh and into the groundwater and 
; I 

surface water in the area. i 

6. Previous experience at other sites not similar to this site given its volatile tidal 

regime in relation to the topography 

7. 

I 
The experience that these concepts may haye at other sites! is not relevant to this site if the 

' 1 i 
other sites do not have the kind of tidal re~ime and flood/hurricane conditions that exist 

' I at this site. 

The proposed cap areas along Purvis 1! reek seem to be selected based on limited 

sampling 
' 

The location of dredge areas and proposed ~ap areas along Purvis Creek are based on the 
I I 

results of the selected samples taken along jportions of thd creek (see Figures 5-2 and 6-

IC). However, there are numerous areas ~lhere no samples were taken, near to where 

there were samples showing high contamin~nt levels that will receive caps (see Figure 6-

5). In addition, there were samples taken adJacent to one a6other that showed one to have 
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high levels of contamination and the other did not. This suggests that the extent of 

contamination is extremely variable along this creek, necessitating a much more dense 

sampling network than what was done, if the remedial plan is to simply cap only those 

areas where the samples taken showed high levels of contamination. 

8. Dredging is a more permanent solution than the cap/thin sand covering concepts 

These proposed remedial concepts do not permanently remove the contaminants from the 

area, and are subject to failure as discussed above. Dredging and removal of the 

contaminated sediments would be a permanent solution. 

Section V. Opinions 

The above review of information and findings support the following opinions: 

• Chemicals of Concern have been and still are released in significant quantities into the 

Turtle River estuary system on a daily basis. The tidal action within the marsh area will 

ensure a constant exchange of sediment to and from the marsh area on a daily basis. 

• The water quality in the Turtle River estuary system has continually deteriorated over the 

past several decades as a result of the contamination emanating from the Site. This will 

continue until the Site has been properly remediated. 

• The location of the Site in direct proximity and connection to the Turtle River estuary 

system has created a major environmental impact on the immediate area as recognized by 

the EPA, ATSDR, GEPD, and other organizations. 

• Sampling network used to delineate areas that need remediation is Jaclcing in density and 

frequency. From figure 6-5 it is clear that approximately 50% of Purvis Creek has not 

been sampled for contaminants of concern. It is more likely than not that many of these 

non-sampled areas are contaminated with contaminants of concern. 

• The proposed cap will probably fail for a number of reasons listed below: 

o Destruction of capping/cover material by scouring due to tidal action. 
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o Destruction of capping/cover material by hurricane type storms. 

o Destruction of capping/cover ma~erial by changing hydraulic conditions due to 

sea-level rise. 

o Destruction of capping/cover material by changing environmental conditions 

typicaJJy associated with meanderihg creeks within delta systems. 

o Destruction of capping/cover mate~i al by sediment dwelling organisms. 

I 
o Lateral movement of contaminants within the subsurface sediment has not been 

addressed. 

• Another major concern will be the long ~errn monitoring that needs to take place after 

remediation has been implemented and act\ on plans wheni remedial systems fail to protect 

the surrounding environment from the che~cals of concf m. If the cap is constructed, it 

will have to be continually maintained .,; and repaired, l and this does not provide a 

pennanent solution. ; , 

. I 

The comments, herein, are based on a preliminary review of avai l ~ble data to date and are 

subject to change. If additional information becomys available an~ is provided to me regarding 

this case, l will review it and provide supplementru~ opinions as a~propriate. 

Section VI. Documents Reviewed 

1. November 2014, US. Environmental Prbtection Agency Superfund Proposed Plan, 
LCP Chemicals Superfund Site, Operable Unit 1, City bj Brunswick, Glynn County, 
Georgia ! 

2. June 2, 2014 Draft Feasibility Study, O~erable Unit N~. I (Estuary). LCP Chemicals 

3. 

Superfund Site, Brunswick. Georgia (Draft) · 

i I 
June 20. 2013 Letter From GaloJackso;. USEPA to Prpshant Guta, Honeywell, 
Subject: Comments on the Draft Feasibility Study Report for the Estuary, Operable 
Unit One 

4. February 2013 Remedial Investigation Report Operable Unit 3 ~ Upland Soils. LCP 
Chemicals Site, Brumwick, Georgia (FliVAL) 
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5. October 2012 Remedial Investigation Report Operable Unit One- EsLUary LCP 
Chemicals Site, Brunswick, Georgia (FINAL) 
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Philip B. Bedient, Ph.D., P.E. 
Curriculum Vitae 

ADDRESS: 
Hennan Brown Professor of Engineering 
Department of Civil and Environmental Engineering 
Rice University/MS - 317 
6100 Main St. I Houston, Texas 77005 
(713) 348-4953 or fax (713) 348-5239 
Email- bedient@rice.edu 

P.B. Bedient and Associates, Inc. 
13910 Wilde Forest Court 
Sugar Land, TX 77498 
(281) 491-3911 

EDUCATION: 
B.S. Physics, University of Florida, Gainesvillb, Florida, 
M.S. Environmental Engineering. University qf Florida, I 
Ph.D. Environmental Engineering Sciences, Uhiversity of Florida, -

i I 

February 2013 

Exemption 6 Personal Privacy 

PROFESSIONAL EXPERIENCE: ~ I 
Hennan Brown Professor of Engineering Civi l and Environmental Engineering- Rice 
University- July 2001 to present. , 
Professor- Environmental Engineering- Rice University - 1986 to 2001. 
Professor and Chair- Department of Environmental Science ~nd Engineering, Rice University, 
Houston, Texas, 1992- 1999. : I 
Associate Professor- Environmental Engineer?tg- 1980- 1986. 
Assistant Professor- Environmental Engineering - 1975 • 198~. 

SCIENTIFIC SOCIETIES: ! J 

American Society of Civil Engineers 
American Institute of Hydrology 
American Water Resources Association : 
Association of Environmental Engineering Proj'essors 
American Academy of Water Resources Engineers 
American Geophysical Union i 

IIONORS: 
Diplomate - Water Resources Engineer, American Academ~ of Water Resources Engineers 
(2008) . i 

C.V. Theis Award from the American lnstitutet' f Hydrology (A.pril2007) 
Fellow- American Society of Civil Engineers April, 2006) ! 
Endowed Chair- Hennan Brown Professor in . ngineering (Ju ly, 2001) 
Shell Distinguished Chair in Environmental Scibnce (1988-93) I 
PhiBe~Kappa · 

PROFESSIONAL COMMITTEES: 
SSPEED Center Committee 2007-2012 
Ex.pert Panel - "Impacts of Climate Change onl Transportation Systems and Infrastructure in the 

' ' Gulf Coast" USDOT and USGS, 2005- 20Q6 , 
TS Allison Recovery Project- Technical Advisory Committee - 2002-2003 
Harris County Flood Control District- Brays B~you Federal Project Com- 1998-2002 



National Academy of Engineers (National Research Council) 
Committee on DoE Environmental Management Technologies (CEMT) - 1995-96 
Committee on In-Situ Bioremediation - 1992-93 

UNIVERSITY COMMITTEES: 
Undergraduate Curriculum Committee, 2005-2012 
Accreditation (ABET/SACS) Committee, 2005-2012 
Events and Reception Committee (Chair) 2012 
Mentorship Committee 2012 
Space Planning Committee, 2005-2012 
CEE Student-Group Advisors 2012 
BSCE Advisor 20 12 
Center for Civic Engagement Committee, 2007-2012 
Parking Committee, 1998-2012 
Search Committee, Civil and Environmental Engineering, (2001-2002) 
Chair, Dean of Engineering Se!JICh Committee, ( 1988) 
Computer Committee, Athletics Committee, 1998-2000 
Advisory Council, School of Engineering. 
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LICENSES: 
Professional Engineer, State of Texas, Environmental Engineering ( 45626) 
Professional Hydrologist, American Institute of Hydrology 

RESEARCH INTERESTS: 

Floodplain Manaeement • Analysis of effects of land use changes and development patterns on flood 
hydrographs and floodplain boundaries; use of lumped and distributed hydrologic models; 
detailed modeling of alternative flood control strategies and dynamic floodplain models. 
Analysis of the severe storm impacts in urban watershed areas using radar rainfall data, combined 
with GIS techniques for digital terrain and hydraulic modeling in Houston and other coastal areas 
in Texas. 

Flood Alert Systems with Radar- The development of a real-time flood ALERT system (FAS) for 
Brays Bayou and the Texas Medical Center in Houston, TX has been completed. The FAS 
currently uses NEXRAD radar for application to flood prediction and real-time flood alert 
systems. FAS2 is a second-generation system being implemented with funding from FEMA after 
TS Allison. TXDOT funded a new FAS for inundated bridge crossings (2008). 

G roundwater Contaminant Transport - Monitoring and modeling of groundwater hydrology and 
contaminant movement from various waste sources, numerical and analytical methods for 
transport with biodegradation. Development and application of tracer studies and models for 
groundwater transport with biodegradation in a controlled release tank (ECRS), for studying 
degradation of PCE and TCE plumes and for ethanol in fuel spills. Analysis of plume dynamics 
at sites in California, Texas and Florida. 

Hazardous Waste Site Evaluation - Monitoring and modeling of waste plumes associated with 35 
hazardous waste sites nationally. Identification of extent of contamination, transport mechanisms, 
and control strategies. MODFLOW and RT3D modeling of transport and aquifer restoration 
using withdrawal-treatment and microbial degradation methods. Analysis of hazardous waste 
sites in California, Texas and Florida. 

COURSES and STUDENTS: 
• CEVE 412- Hydrology and Watershed Analysis 
• CEVE 512- Hydrologic Design Laboratory 
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• CEVE 101 -Fundamentals of Civil and Environmental Engineering 
• CEVE 415/515 ·Water Resources Planning and Management (50%) 

• 13 Ph.D. and 59 M.S. degrees since 1975 

RESEARCH STATEMENT: 

Dr. Philip B. Bedient is also Herman Brown Professor of Engineering in the Dept of Civil and 
Environmental Engineering at Rice University. He teaches and performs research in surface and ground 
water hydrology, disaster management, and flood prediction systems. He served as Chair of 
Environmental Engineering from 1992 to 1999. He has directed 60 research projects over the past 38 
years, worth of $1 S million in research, and has written over 180 ,articles in journals and conference 
proceedings. He is lead author on a text on "Hydrology and Floodplain Analysis" (Prentice Hall, 5th ed., 
2012) used in over 75 universities across the UlS. He also has a second text on "Groundwater 
Contamination: Transport and Remediation" (Prent)ce Hall, 2nd edl, 1999). Dr. Bedient received the 
Herman Brown endowed Chair of Engineering in 2002 at Rice University. He was elected to Fellow 
ASCE in 2006 and received the prestigious C.V. Theis Award (groundwater) from the American Institute 
of Hydrology in 2007. He earlier received the Shell Distinguished Chair in Environmental Science (1988 
to 1993) for his work on biodegradation modeling of fuel spills. 

I ' . 
He has worked groundwater problems for ovTr 38 years including over 30 major hazardous waste 

sites .and four military bases in Texas, Florida, Utah, Michigan, Cal ifornia, and Louisiana. He has been 
actively involved in the area of hydrologic transport and groundw~ter remediation, and developed the 
original EPA Bioplume Model used for many years tb evaluate BTEJJ- plume behavior. He was Pl on the 
Hill Alr Force Base Advanced Remediation Study ofPNAPL contamt,nation from 1994-1999. . 

. I 
He is the current director of the Severe Stonn Prediction Center (SSPEED) at Rice University 

(since 2007) consisting of a team of seven universitib and 15 investigators from Gulf coast universities 
dedicated to improving storm prediction, educatio~ , and evacuation from disaster. The Center was 
approve~ by t~e Texas Legislature and is current!~ f'pnded at over $4.5 million for 5 years from various 
sources mcludmg the Houston Endowment (Humca(le Ike Lessons ~earned and Future Steps). A book 
has been developed and published by TAMU press ti,led "Lessons fro,m Hurricane lke" published in June 
2012. . 

' 
Dr. Bedient has over 37 years of experience !working on flo9d and flood prediction problems in 

the U.S. He has evaluated flood issues in Texas, California, Florida,! Louisiana. and Tennessee. He has 
worked on some of the largest and most devastating floods to hit the lli.S. including the San Jacinto River 
flood of 1994, T.S. Frances in 1998, T.S. Allison in 2001, Hurricane Katrina in 2005, Hurricane Rita in 
2005, Hurricane Ike in 2008, and the Nashville, TN : flood of 20 I 0. He routinely runs computer models 
such as HEC-HMS, HEC-RAS, SWMM, and VFLO for advanced hydrologic analysis. He developed one 
of the first radar based rainfall flood alert systems (F AS-3) in the U.S! for the Texas Medical Center. 

I 1 

The SSPEED Center has put on a number of conferences, meetings, and training courses since 
2007. Prominent national speakers have been invited lto these conferences, which include attendees from 
academia, industry, consulting, and emergency managers. These conferences provide a forum for public 
discussion and response for decision and policy mak~rs, and stakeholders. As a result of this work. we 
have received a large number of Rice News stories oyer the past several years, in the form of both video 
interviews with the media as well as newspaper covert ge. 1 

Dr. Bedient has been involved in the technology transfer area for more than three decades through the 
teaching of short courses for government, univ~rsity, and private sectors in both groundwater 
contamination and surface water modeling and prediction. 

I 
I 

i 

' 
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SURFACE WATER PROJECT 

"SSPEED Center Proposal to the Houston Endowment Coastal Integrated Program", Houston 
Endowment, 2011-2014, $3,200,000. 

"FAS3- Operational Support", Texas Medical Center, 2012,$69,000 

"Urban Resilience: Flooaing in the Houston-Galveston Area", Kinder. 2009-2012, $24,003 

"White Oak Bayou BMP Demonstration Project - Cottage Grove Subdivision", City of Houston, 
2009-2013, $165,000. 

"Rice University FEMA: Food Analysis", Rice, 2011-20 12, $70,000 

"Amendment to Expand Development and Validation of the Online Storm Risk Calculator Tool for 
Public Usage", City of Houston, 2011,$388,030 

"Hurricane Ike: Lessons Learned and Steps to the Future", Houston Endowment, 2009-2012, 
$1,250,000 

"Libya AEL Training Grant", AECOM, 2008-2010, $1.7 million over 2 years. 

"Texas OEM SSPEED Training" University of Texas, 2008, $90,000 

"Watershed Information Sensing and Evaluation System", Houston Endowment (with UH), 2007-
2010,$400,000. 

"Advanced Flood Alert System for the TXDOT for Bridge Control at 288", HGAC, 2007-2011 
$200,000. 

"Civil and Environmental Engineering for the 21•1 Century", NSF Dept Refonn Grant, 2005-2007, 
$100,000. 

"CASA -Collaborative Adaptive Sensing of the Atmosphere- the Houston Testbed", NSF, 2003 -
2009, $1 10,000, ($90,000 for 2006-07). 

"F AS2 -Operational Support", Texas Medical Center, 2003-20 I 2, $69,000 

"Flood Alert System (FAS2) for the Texas Medical Center and Brays Bayou", FEMA, 2002-2003, 
$300,000. 

"Multi-Purpose Water Management Technology for the Texas Mexico Border", Advanced 
Technology Program, 2000-2001,$129,000. 

"Analysis of Clear Creek Watershed," Galveston Bay Preservation Foundation, 1999-2000, $15,000. 

"Flood Alert System- Maintenance and Support", Texas Medical Center, 1998-2002, $271,000. 

"Flood Prediction System for the Texas Medical Center", Texas Medical Center, 1997-1998, 
$262,000. 
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"The Effects of Changing Water Quality and Market Inefficiencies on Water Resource AHocation in 
the Lower Rio Grande Valley", Energy and Environmental Systems Institute, Rice University, 1996~ 
1997,$12,000. 

"Characterization of Laguna Madre Contaminated Sediments", Environmental Protection Agency, 
1995, $68,500. 

"Role of Particles in Mobilizing Hazardous Chemicals in Urban Runoff'', Environmental Protection 
Agency, 1992-95,$240,000. (P. B. Bedient, Co-P~ I.). 

"Galveston Bay Characterization Report", Galveston Bay National Estuary Program, 1991-1992, 
$35,000. 

"Characterization of Non-Point Sources and Loadings to Galveston Bay", Galveston Bay National 
Estuary Program, 1990-1991, $125,000. · 

; 

"Linkages between Sewage Treatment Plant Discharges, Lake Houston Water Quality, and Potable 
W~ter Supply during Storm Events", City of Houjton, 1984-1985, 

1

$42,200. 

"Plan of Study for Upper Watershed Drainage Irtiprovements andl Flood Control- San Jacinto River 
Basin", subcontract from R. Wayne Smith, Engin~er, 1984-85, $1~0,260 .. 

"Harris Gully Sub watershed Study", South Main Center Association, 1983-1984. $15,000. 
i ; 

"Sedimentation and Nonpoint Source Study of Lake .Houston", 
1
Houston-Galveston Area Council, 

1981-1982,$55,000. . 

I i 
"Environmental Study of the Lake Houston WaterShed - Phase II"; Houston-Galveston Area Council, 
1980-1981,$30,000. I I 
"Evaluation of Effects of Storm water Detentioh in Urban Areas", matching grant with City of 

' ' Houston Health Department, Office of Water Research and Technology (OWRT), Washington, D.C., 
and City of Houston Public Health Engineering, I 180..81, $ll6,00q. 

"Environmental Management of the Lake Housto~ Watershed", F ~nded by City of Houston, Dept. of 
Public Health, 1978-80, $80,000. ; ' 

"A Preliminary Feasibility Report for Bear Creek, Texas, Local Protection Project", Grant to 
Southwest Center for Urban Research, Funded by U.S. Anny Corps of Engineers, 1977-78, $47,000. 

I ' 
i I 

"Environmental Study of New Iberia Navigatiol' Port and Channel, Louisiana", Funded to Rice 
Center, 1979,$50,000. 1 

"Strategies for Flood Control on Cypress Cree~, Texas", Fund,ed by U.S. Corps of Engineers, 
Galveston, Texas, 1977, $9,500. 1 ; 

I . 

"Water Quality Automatic Monitoring and Data ~anagement Info~mation System", Funded by City 
ofHouston, Dept. of Public Health, 1977-1978, $6:f,414 . . 
"Ma"'imum Utilization of Water Resources in a Pl~nned Community", The Woodlands Project, 1975-
1976. > 
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GROUNDWATER PROJECTS 

"A Large-Scale Experimental Investigation of the Impact of Ethanol on Groundwater 
Contamination", (P.J.J. Alvarez- Co-P .I.) American Petroleum Institute, 2004-2007, $120,000. 

"A Large-Scale Experimental Investigation of the Impact of Ethanol on Groundwater 
Contamination", Gulf Coast Hazardous Substances Research Center, 2004-2005, $45,000. 

"A Large-Scale Experimental Investigation of the Impact of Ethanol on Groundwater 
Contamination", Gulf Coast Hazardous Substances Research Center, 2003-2004, $95,000. 

"Chlorinated Solvent Impact and Remediation strategies in the Dry Cleaning Industry", Gulf Coast 
Ha7.ardous Substances Research Center, 2000-2003, $149,400. 

"Design Manual for the Extraction of Contaminants from Subsurface Environments", Environmental 
Protection Agency, 1994-2002, $4,500,000. 

"Development of Data Evaluation/Decision Support System for Bioremediation of Subsurface 
Contamination", Environmental Protection Agency, 1993-1996, $450,000. 

Shell Distinguished Chair in Environmental Science, Shell Oil Company Foundation, !.988-1993, 
$750,000. 

"Evaluation of Nitrate-Based Bioremediation: Eglin Air Force Base", Environmental Protection 
Agency, 1992-1993,$120,000. 

"Decision Support System for Evaluating Remediation Performance with Interactive Pump-and-Treat 
Simulator", Environmental Protection Agency, 1992-1994,$250,000. 

"Characterization of Oil and Gas Waste Disposal Practices and Assessment of Treatment Costs", 
Department of Energy, 1992-94, $200,000. 

"Subsurface Monitoring Data for Assessing In-Situ Biodegradation of Aromatic Hydrocarbons 
(BTEX) in Groundwater", American Petroleum Institute, 1991-93, $170,000 . 

. "System 9 GIS System", Prime Computers, 1989-90, $50,000. 

"Effects of V atious Pumping and Injection Schemes and Variable Source Loading on Biorestoration", 
American Petroleum Institute, 1988-90, $186,000. · 

"Parameter Estimation System for Aquifer Restoration Model", U.S. Environmental Protection 
Agency, 1987-89, $400,000. 

"Distribution of BIOPLUME II"; National Center for Ground Water Research (EPA), 1987-88, 
$40,000. 

"Development and Application of a Groundwater Modeling Data Base for Hazardous Waste 
Regulation", American Petroleum Institute, 1987-88, $40,000. 

"Practical Procedures for Evaluating Attenuation of Ground Water Contaminants Due to 
Biotransformation Process", National Center for Ground Water Research (EPA), 1986-87, $150,000. 

"Modeling and Field Testing of Contaminant Transport with Biodegradation and Enhanced In Situ 
Biochemical Reclamation", National Center for Ground Water Research (EPA), 1985-88,$249,000. 
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"Ground Water Modeling for the Houston Water Plant", City of Houston, subcontract from Law 
Engineering & Testing Co., 1985-86, $127,000. 

"Environmental Fate and Attenuation of Gaso li ne Components in the Subsurface", American 
Petroleum Jnstitute, 1984-86, $78,300. 

"Simulation of Contaminant Transport Influencf!d by Oxygen Limited Biodegradation", National 
Center for Ground Water Research (EPA), 1984-85, $25,500. 

"Ground Water Pollutant Transport along Flow If. ines for Hazarcious Waste Sites", National Center 
for Ground Water Research (EPA), 1983-85,$167,000. 

"Math Models for Transport and Transformation of Chemical Substances in the Subsurface", 
National Center for Ground Water Research (EPA), Subcontract: from Oklahoma State University, 
1982-83, $15,000. 

I 

"Characterization of Ground Water Contaminatio~ from Hazardous Waste Sites", National Center for 
Ground Water Research (EPA), 1982-83,$113,009. 

i ; 
"Characteri?..ation of Ground Water Contaminatiorl from Hazardous Waste Sites", National Center for 
Ground Water Research (EPA), 1980-82, $45,000j ! 

! 

PUBLICATIONS AND PRESENTATIONS 

A. Books or Related Chapters 

I. Bedient, P. B. and W. C. Huber, 2012,1· "Hydrology a~d Floodplain Analysis", 5th Ed. 
Prentice-Hall Publishing Co., Upper Saddle River, NJ, February, 2012, 800 page textbook. 

I 
2. Bedient, P. B. and J. Blackburn, 2012 "Lessons learned; from Hurricane Ike" Ed. Philip 

Bedient. College Station, TX: Texas A&M! University Pres~, College Station, TX: 2012, 194 
Pages 

3. Rifai H.S., Borden R.C., Newell C.J. ~nd Bedient P.J?., " Modeling Remediation of 
Chlorinated solvent plumes" In Situ Remediation of Chlorinated solvent Plumes, Chapter 6, 
H.F. Stroo, C.H. Ward Editors, Springer, N.~. 2010, 145 ppJ 

4. Bedient, P. B., Rifai H. S., and Newell c.IJ., "Ground Wa~er Contamination: Transport and 
Remediation", 2ad Ed. PTR Puhl., Upper Saddle River, NJ, 1999, 605 pages. 

) ! 

5. Thompson, J.F. and Bedient, P.B. "UrbJn Storm Water! Design and Management," The 
Engineering Handbook, Chapter 94, CRC Pbs, 2004, 21 PPr 

6. Fang, Z.~ Safiolea, E., Bedient, P.B. (2006{ "Enhanced Flo~·.·. d Alert and Control Systems for 
Houston." In Chapter 16, Coastal Hydrolog and Processes, Ed. By Vijay P. Singh andY. Jun 
Xu, Water Resource Publications, LLC, pp. , 99-210 , 

7. Capiro, N.L. and Bedient P.B. "Transport Jr Reactive Sol ute· in Soil and Groundwater" The 
Water Encyclopedia (2005): 524-531. ! · 
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Review of the LCP Chemicals Site, Brunswick, GA. 

I was retained on this project for the purpose of evaluating the development of the remedial goals 

proposed for the estuary impacted by the LCP Chemicals Site. My opinions are based on my 

professional experience in human health risk assessment, environmental science, environmental 

statistics and hydrogeology and review of relevant data summaries, figures and documentation to 

date, and are subject to change if and when additional information becomes available. 

Section I. Qualifications 

My educational background, research and professional experience and the review of docwnents 

provided are the basis of my opinions. I hold a Ph.D. degree from Rice University in Houston in 

Environmental Science and Engineering and a B.S. in geophysics from the University of Texas 

in Austin, and I have attached a curriculum vita including a list of peer-reviewed publications. I 

am a research faculty fellow in the Department of Statistics at Rice University, where I have 

been on faculty since 2003, and teach courses in human health risk assessment and 

environmental statistics. My research focuses most heavily on tracking health effects from 

pollution exposure. I have extensive experience as a risk assessment reviewer for state and local 

govenunents and have served on EPA Science Advisory Board, Risk and Technology Review 

Methods Panel. 

Section fl. Comments on Development of Remedial Goals 

The ultimate selection of remedial goals (RGOs) for the estuary and the method to achieve these 

goals is based on analysis of a complex interaction between the contamination in sediment, 

surface water, groundwater, soil and human and ecological receptors. Although much data have 

been collected and sophisticated models used, there is a large degree of uncertainty associated 

with the RGOs. In the thousands of pages of analysis there are times when conservative 

assumptions (i.e., which would result in more restrictive RGOs) were applied but there are 

equally multiple junctures where decisions were made which result in underestimation of risk 

and RGOs. The overarching concern is that RGOs be protective in spite of the uncertainties and 

that remediation attains these RGOs in this dynamic environment. In general some factors which 

could compound to underestimate the RGO or add to the uncertainty in this FS include: 

2 



Failing to add risk from OU3 when estimatin~ the ROO for O Ul- The contamination has 
I 

been separated into three operable units (OU),for study and management. These units are the 

original site (OU3), the groundwater (OU2) ahd the estuary (OUl ). The RGOs for the 

estuary were developed based on a baseline hLman health risk assessment and ecological risk 

· assessment · As part of the risk assessment, rdceptors are identified. An important receptor in 

the OU 1 risk assessment is the high rate consumer of seafood. Important receptors for the 

OU3 risk assessment are the onsite resident, ~orker or trespasser. Risk assessment requires 

that all exposure pathways for a receptor be c1nsidered. Clearly, the high rate seafood 

consumer could also be a resident, worker or trespasser. In other words, the risk for the high 

rate consumer should be added to the risk of receptors considered in the OU3 risk 
, I 

assessment, and RGOs developed based on th~ added ri sk. Whi le it is acceptable to separate 

the contamination into operable tmits for manJgement, it is not justifiable to consider the risk 

in an operable unit in a vacuum. 

Failin to add the risk from ex Within the risk 
' 

assessment conducted for OU 1, risk from hu~ exposure to surface water and sediment . 

were not included in the development of RGOt The only risk considered was consumption 
! ' 

of seafood. Any risk added from these othe' thways wouldl' esult in lowe' R GOs. 

Underestimating consumption of contaminated food by relying on default exposure factors 

' 
on default exposure factors to estimate the intake of the seafodd for the high rate consumer. 

' : 

A better understanding of the local consumptior pattern is ex tremely important to correctly 
I I 
i ! 

calculate the risk from seafood ingestion. WitH a high percentage of individuals and families 

below the poverty level, the community may bt relying heavil~ on seafood for meals. It is 

conceivable that more than one meal a day is s~afood. The exposure frequency could easily 

be underestimated. The intake rate (the amount of seafood eaten per meal) used in the risk 

assessment may also be underestimated. The rJJationship between income and weight (and 

presumably intake) can vary by gender, race-ethuicity and agel Increase in intake or 
i 

exposure frequency will add risk for the consu~ption of seafo<;>d and result in lower RGOs. 
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Misrepresenting concentration levels by not including statistical confidence- Samples are 

taken to estimate concentrations of the true population parameters (e.g., mean) in a media or 

seafood. While the true population parameter is not known, we can identifY an interval 

within which we are statistically confident the parameter may fall. It is never appropriate to 

assume the sample average is the true mean, instead the upper or lower limit of the 

confidence limit is used. The sample average is used repeatedly in the FS to represent the 

true mean and no confidence intervals are presented. This adds to the uncertainty in the 

RGOs, depending upon where it is applied it will raise or lower the RGOS. 

Basing decisions on small sample sizes without enough statistical power. Samples are taken 

in a media and compared to a threshold (standard) or concentrations from a previous year. It 

is not appropriate to compare a sample average to limits or other distributions directly. The 

comparison must consider the variability of the data (see previous comment) and the 

statistical power. The statistical power is a measure of whether enough samples were 

collected to be able to detect a difference between the concentrations and the threshold if one 

existed. All other factors being equal, more samples are required for highly variable data 

than lower variable data. Power is never discussed in this FS. 

Misrepresenting decreases in concentration which are not statistically significant. 

Environmental data vary in time for many reasons. The determination of if a concentration is 

decreasing in a media is conducted with a statistical trend test. It is not appropriate or sound 

science to present a graph or concentrations and state they are decreasing without discussing 

if the decrease is statistically significant. 

Screening out COCs which did not exceed screening levels/standards or were present in the 

background. When chemicals of concern are screened out ofthe risk assessment because 

they were below a standard or were present in the background, an analysis of the impact on 

the RGOs if they had been included in the risk assessment is appropriate in an uncertainty 

analysis. The polycyclic aromatic hydrocarbons found at the site are also found in the 

background, however they do pose an involuntary risk to the community from the 

environment and therefore should be consider in some manner. The COCs below a surface 

water screening level or sediment screening level could contribute risk and impact the RGOs, 
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especially for example, if screening levels were developed asswning 1 x 1 Ow5 risk as an 

acceptable limit. 

In general some factors which would interfere wi t!) the attairunent of the ROO include: 

• Discharge from groundwater to the estuary~ no explanation is provided for why the 

remediated area has increased in concentration 

• Use of the sample arithmetic average to calculate the RGO when this value should be 
I . 

used to estimate the limits of the true meanl and should be 'evaluated using a method I , 
consistent with the underlying distribution ,of the data I 

• Selection of 50 foot grid cell averages whi ~h dilute the cell average 

• Comparison of average to limit without indorporating statistical confidence (as discussed 
l f 

previously) j 

Specific discussion of all of these general uncerta~~ties is not fea~ ible given the extent of the 

analysis. However, specific discussion with resp4ct to some asp4cts of the uncertainties are 

included below. I ' 
Specific Comments 

· Groundwater· Groundwater was not included in !the risk assess~ent or evaluation of the remedy 
! ' i ; 

although it is heavily contaminated and in contac~ with the surface water. The report inqic(ltes 
! I 

that seeps directly along the formerly remediated r rea and up gradient of Eastern Creek do 
, I 

. discharge contaminated groundwater, however, 1 odeling indicates surface water dilution would 

make the contribution negligible. There are sevelial concerns as~ociated with this conclusion. 

I 
It is apparent that sediment contamination exists itround the area

1
remediated in 1999. It is 

possible that this is empirical evidence that the sebps are recontatninating the formerly 

remediated area and therefore, groundwater is in ~act acting as a !continuous source. The report 

uses a simple mass flux calculation to estimate tl b mass that the igroundwater could contribute. 
I 

The analysis indicated that the concentrations frof the groundw~ter could not account for the 

concentration now seen in the remediated area. ! owever, there fS no explanation given as to 

how the concentration increased since the remedtation. In a situ~tion where a model does not 

match the measured values, it would be helpful tl pinpoint wha~ model input would in fact create 

I 
i 



such a concentration. Is it physically possible to re-contaminate from the groundwater to the 

level found? The model input was conservative but not necessarily correct. There are multiple 

areas of uncertainty including: the use of some filtered groundwater sample concentrations when 

unfiltered are more appropriate for the pcbs and mercury (only unfiltered should be use), the 

gradient from two events (no indication if events reflect high or low conditions), the assumption 

of homogeneity in the lithology, constant flow direction, variable height of surface water. If the 

recontamination concentration could not be achieved from the groundwater, is there another 

source that should be considered such as the OU3 surface soils which are also not included in the 

evaluation of the estuary. An increase after remediation indicates we do not know the full extent 

of the current contamination as it is increasing in some locations. 

The report then indicates that the concentrations discharged to the surface water from 

contaminated groundwater would not pose any concern because they would be diluted by the 

surface water. There are concerns with this analysis also. First, the report has established that 

the COCs of mercury and PCBs are not found in filtered surface water but in the colloidal 

suspension or in the sediment. If the groundwater discharges contamination to surface water, the 

contamination will partition more heavily to the sediment. Dilution will have a limited impact. 

Dilution assumes something like complete mixing. The report indicates that the area around the 

upper reaches do not experience inundation and therefore, complete mixing is not expected. 

Clearly, the Eastern Creek has received the brunt of the contamination. This may be because the 

location acts as a sink. Complete mixing would not occur in a sink. 

There is a discussion of dilution of the seep pore water samples down to insiginificant levels. 

Groundwater would seep when the hydraulic head in the groundwater is higher than the surface 

water. Groundwater could reasonably seep into a bank above the water level contaminating the 

soil and sediment. 

The report presents the difference in mercury concentration in surface water when only 

examining dissolved phase and when examining total. The information presented about the seep 

sampling does not indicate if the san1ples were filtered. The results could be highly misleading if 

the concentrations presented are in fact from filtered samples. Likewise, we do not expect to see 

PCBs in the dissolved phase but in the colloids in the sample. 
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The report indicates that the seeps occur where the water bearing sand is exposed along the 

marsh edges. Does the remedy consider the seeps? Will the seeps be aggravated by the remedy? 

Should the groundwater be retained near these surfaces, especially in the vicinity of transect I 

where concentrations are highest? 

Fish Tissue 

Appendix F is first discussed in the FS in terms of decrease in concentration offish concentration 
r i 

over time. It is referenced in Figure 6-4B. The figure graphically shows the concentration range 

for striped mullet over time. While the concentr~tions in 2011 appear lower, and may be lower 

in reality, there i.s no statistically significant diffe~ence between the 20 ll and 2007 

concentrations according to this data. There are J ot enough san~plcs to detect a difference 
! l 

between-the concentrations (i.e., not enough stati~tical power). t 

: : 

This appendix presents a comparison of the change in concentration in seafood over the years 

from the Turtle River and the associated safe con~entration level. The safe concentration intake 

level (gm/day) related to meals per week, is baseJ on the level al sociated with the carcinogenic 

risk (limit= 1 xl0~4) or non-cancer hazard (limit ~ 1 ), whichever!is more restrictive. The 

calculation assumes 30 year exposure, 70 kg adui;t, and 70 year lffetime. There are three main 

issues which result in bias in tbepre~ntation of tis data: ! . . . 
Companson between concentrattons m seafood between years does not cons1dcr statistical 

confidence. 
1 ! 

The main report indicates that the concentration t seafood has decreased. The text of the FS 

focuses on the fish advisories showing decreases rcross years. While the advisories have 

decreased, this implies that the concentrations in the fish have dJcreased near the site. The 

decrease is largely overstated according to the daJa shown in Fig~re F-3B. It is not appropriate 

to compare the sample means or individuallevelsi to benchmarks (as shown in the Figure) 

without considering the statistical confidence, es~ecially with so! few samples (sample size of 1 

to 3). Sample sizes this low have very limited stj tistical power. !Limiting this critique to 

comparisons with at least 3 samples, Figure F-3BJdata appear to ~indicate that are there two 

seafood types with a statistically significant decrease in concentr~tion. Estimating 

concentrations from the plot of those types of se:rood, blue crab a nd white slnimp may have a 



statistically significant decrease while striped mullet, black drum, southern kingfish and spotted 

seatrout do not. There is uncertainty because of the low sample size, and the lack of use of 

statistics to provide a quantitative conclusion introduces a sense that the report is not presenting 
-~-~ 

straightforward results but a bias. 

Comparison between concentrations in seafood to the advisory threshold does not consider 

statistical confidence. 

In addition, although the same plot implies that the mean of the blue crab was greater than the 1 

meal per month limit in 2002 while in 2011 it is below that limit, this implication is not 

statistically founded. When the concentration of blue crab are statistically compared to the 

benchmark (95th upper confidence limit of the blue crab), the concentrations are not below the 1 

meal per month limit. This analysis of eyeball comparison is unsophisticated and tends toward 

bias. 

Additive Risk not considered 

Unfortunately, the seafood advisories appear to consider only one contaminant at a time, when a 

fish could actually contain both mercury, lead and PCBs. Where the risk may be below a 1 meal 

per month limit for PCB and mercury individually, the summation may exceed the limit In 

addition, a similar scenario of additive risk exceeding a limit could occur if the risk was below 

the I meal per month limit for blue crab and for shrimp but if a receptor ate both, they could be 

above the limit. The 1 meal per month limit is based on the risk of l x 1 0-4 per seafood type per 

chemical. This type of simplification is not protective with multiple contaminants impacting 

many different types of seafood. 

Development of RGOs and Determination of Areas Exceeding RGOs 

Appendix G: Letter from EPA to Mr Gupta Re: Human Health Risk Assessment for the Estuary, 

Operable Unit One (OU 1): LCP Chemicals Superfund Site, Brunswick, Glynn County, Georgia 

In development of the RGOs the only pathway that the EPA considers is consumption of fish. 

The risk from a local resident or trespasser exposure to OU3 or sediments from OUl should be 
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added to the ingestion of contaminated food (finfish, clapper rail and shell fish). If the trespasser 

or resident also ate contaminated food, the carcinogenic risk would increase by as much as 3.3E-

6, and 5.2E-5, respectively. These additions wo~ld result in a lowering of the sediment ROOs. 

Attachment A presents the method to calculate area weighted average. While spatial weighting 

between the areas is reasonable, use of the average to represent an area is not statistically 

appropriate. The sample average is only an estimate of the medn concentration and will vary 
I 

depending upon the number of samples collectedl The true mean must be estimated through a 
I ' 

confidence interval. The human health risk asses~ment consistently used the 95th upper 
I 

confidence limit of the mean with reference to ElA guidance requiring this. However there is 

not parity in the use of statistics or the sophistic~ton of the stati ~tics used in the FS or in the 

ecological risk assessment. Statistical confidence! should be considered in the calculation in 

Attachment A. There is not enough information provided to determine if the underlying 
' ' . 

distribution of the data are normal. The data are likely not normal and contain high 
: : 

concentration outliers therefore, more sophisticat¢d statistical m~thods should be employed 

within each area. 

In the case of calculating the ROO, the lower cor~idence limit should be used. The outliers 

would have biased the spatial weighted area arithbetic averages ~igh. The assumption of the 
I I 

Attachment is that fish body burden is related to the sediment. The sediment remedial goal was 

calculated as the sediment concentration divided ~y the hazard iddex or risk. Therefore, if the 

value used to represent the concentration is highef than it should lbe (e.g., the skewed arithmetic 

average instead of the lower confidence limit of t~e mean), the RGOs will be higher than they 

should be. I . 
For example, the ROO for the clapper rail is curr, ntly: 

Targettissueat le-4risk: 19.42/l.54e-4=x!le-4, J x=l2.95 
I 

Sed ROO: 19.42/3.408 mglkg average=J2.95/x, x=2.3 
! 

If the concentration was lower than 3.408 by 1 mg/kg (which it could easily be given the range 
! 

of concentrations), then the ROO would be 1.6 mfkg instead of f-3 mg/kg: The BAF approach 

is aJso dependent on the sediment concentration ard would be eqjlally impacted. 
I . 
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Identification of areas exceeding RGOs was also based on aritlunetic average without 

consideration for statistical confidence in some location. 

Cost of Remediation/Selection of Remedy 

The restrictions on fishing, the potential health consequences due to exposure and the stress of 

living in or near a contaminated area have inflicted a burden on the local community. According 

to the census, this community is largely African American and between a quarter to just under a 

third of the population live below the poverty level. The cost associated with this burden is not 

considered in the remedy evaluation. Fishing advisories will not keep hungry community 

members from eating contaminated seafood. The cost savings from avoiding adverse health 

should be considered. Choosing a remedy which will provide the fastest route to safe levels 

with limited uncertainty should be the main objective. The most reliable remedy is removal. 

Considering the uncertainty in this assessment, the more protective RGOs should be applied. 

The report indicates that the dredging would be more damaging to the habitat than other remedial 

measures, however, the previously remediated area recovered much sooner than anticipated (two 

years). In addition, the contamination is on the surface of the sediment, not at depth. Therefore, 

the contaminants should be removed and the marsh replanted in the same manner as the 

previously remediated area. 

Section III. Documents Reviewed 

1. April, 2011 Baseline Ecological Risk Assessment for the Estuary at the LCP 
Chemical Site in Brunswick, Georgia, Site investigation/Analysis and Risk 

Characterization (Revision 4) 

2. April, 2011 Human Health Baseline Risk Assessment for the Estuary, Operable Unit 
1, Marsh Trespasser, Fish and Shellfish Consumer, Clapper Rail Consumer, Final, 
LCP Chemicals Superfund Site, Brunswick, Georgia 

3. January 2012 Human Health Risk Assessment for Upland Soils (Operable Unit 3) 
LCP Chemicals Site, Brunswick, Georgia 

4. June 2, 2014 Draft Feasibility Study, Operable Unit No. 1 (Estuary}, LCP Chemicals 

Supeifund Site, Brunswick, Georgia (Draft) 
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March 16, 2015 

Questions for EPA: 

Comments on: 
LCP Chemicals Site Proposed Plan 

prepared by 
Environmental Stewardship Concepts, LLC 

on behalf of 
Glynn Environmental Coalition 

Based on comments and questions from the community and detailed review of the 
Proposed Plan, Human Health Risk Assessment and Baseline Ecological Risk 
Assessment, and in consultation with the Glynn Environmental Coalition, ESC, LLC has 
not been able to successfully determine the correct answer to a number of questions. 
Therefore, we submit the following questions to EPA: 

1) What sampling will be undertaken to determine the full extent of contamination in the 
Turtle River estuary system as a result of the LCP facility activities? This question is 
based on the data showing Aroclor 1268 congener profiles on Sapelo Island sediments, 
human tissues and in dolphins from the Turtle River. 

2) How will EPA incorporate new methods for cleaning up contaminated sediments that 
have not been considered in the FS? 

3) What corrections will EPA make to the Human Health Risk Assessment to account 
for the errors and omissions in human exposures and toxicity of contaminants, 
considering that site use is greater than estimated, fish consumption is greater than the 
value used and that dioxin contribution has not been included in the toxicity of site 
contaminants? 

4) How does the Proposed Plan address the contamination of dolphins and other 
marine life that are not now included in the BERA or in another aspect of the RifFS? 

5) What additional sampling or analysis will EPA conduct in order to account for the 
omission of fate and transport of PCBs and other contaminants by Spartina grasses? 

6) Will EPA require ecological risk evaluation of dolphins, based on all mammalian data, 
such as mink and other marine mammals and evaluate the toxicity to mink and river 
otter on the effects (toxicity) of PCBs as congeners? 

7) The toxicity evaluations ofthe sediment have not adequately captured the anticipated 
toxicity, thus, how will EPA re-evaluate the sediment toxicity to account for this 
information? 

8) Will EPA require measurement and assessment of dioxin in the site contaminants, 
EPA having included reference to the cleanup at Lake Onandaga that has both PCBs 
and dioxins, and obviously admits the occurrence of dioxins in this type of site. 



9) Will EPA require alteration of the assessment of damage to the marsh to account for 
the factual errors present in the statements of damage to the marsh based on out-dated 
methods that are not used in working in salt ma{shes? 

10) What provisions in the Record of Decision wi ll EPA make for the consequences of 
rising sea-level and climate change on the remedy and the site? 
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Introduction 
Environmental Stewardship Concepts, LLC is st,~ bmitting comments on the LCP 
Chemicals Site Proposed Plan on behalf of Glyrin Environmehtal Coalition. We cover 
specific comments on the Proposed Plan report as well as sbveral areas of concern 
including institutional controls, fish consumption site bounda~ies, new technologies, and 
a literature review of PCB toxicity. 

I 

Specific LCP Chemical Site OU1 Proposed P~an Comments 
Several items in the LCP OU1 Proposed Plan rAise concerns! that threaten the goal of a 
cleanup that will protect human and environme~tal health. 

• There needs to be more sediment removal , compared 1to capping and thin-cover 
placement, because sediment removal is! a more effec~ive and permanent 
cleanup option. i . 

• A re-planting program of Spartina post-r~mediation should be one of the first 
monitoring efforts to help speed up ecos~stem recovery. 

• The evaluation of the way the LCP site isi used by community members is 
inaccurate, specifically seen in the fish cdnsumption rates used in the risk 
assessment that set the basis for achievi~g specific cleanup goals. 

• Atlantic bottlenose dolphins are an essen
1
tial part of th~ local ecosystem and are 

not included in the ecological risk assessment for the site. 

I 
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• Thin-cover placement, or enhanced natural recovery, is not a sustainable 
recovery method. 

• The Human Health Risk Assessment does not accurately assess human health 
risks because fish consumption values are wrong, and because dioxins and 
furans are not included in the exposure toxicity assessment. 

• Spartina accumulates PCBs, but this fact is not considered in the estimates of 
PCB contamination or fate and transport. 

These specific issues are each discus.sed further below. 

Sediment Removal vs. Capping 
Capping and thin-cover placement have been proposed as cleanup methods for large 
sections of the site. However, both of these methods cover up, rather than clean up, the 
contaminants of concern. Sediment removal is a viable option for the LCP site and 
should be implemented on a larger scale. 

While the Proposed Plan claims that thin-cover placement is a well-studied method for 
site cleanup, there are not enough documented success stories of using thin-layer caps 
at contaminated sites to say that this remediation method is well-studied. Many of the 
examples of thin-layer capping for sediment remediation found in the LCP Feasibility 
Study are not salt marshes but bays, harbors or other large waterways like rivers 
(USEPA 2014 ). These are all environments with greater water depths and different 
hydrology than a typical salt water marsh. Thus, the thin-layer capping sediment 
remediation examples in the Proposed Plan are not very relevant to the LCP site. 

Furthermore, thin-cover placement is not a sustainable recovery method. By nature, the 
layer of sediment will be thin, six inches or less, and will not be adequate to contain any 
contaminants in the marsh bed. A thin-cover layer is easily disturbed. For example, a 
storm surge could easily move the sediment around, as could scour from a passing 
boat. In addition, animals living in the marsh like crabs and worms will burrow into 
sediment and disturb the layer, causing bioturbation of the cap. 

As larger storms and hurricanes occur more often due to climate change, there will be 
an increased chance that the contaminated sediments at this site will be disturbed and 
that neither thin-cover placement nor capping will be protective. Armoring of a wetland 
cap is not affective as the tidal flow will simply redirect, carrying sediment with it. 

Salt Marsh Grasses 
The Rl, FS and Proposed Plan make two substantial and fundamental omissions with 
regard to Spartina grasses in the estuary and on the LCP site. The first omission is 
failure to take into account the fact that Sparlin a does take up contaminants, and the 
site of accumulation may be any and all parts of the plant, including the rhizome, roots, 
stalk or stem, and leaf. The failure to account for these processes of uptake and 
accumulation means that contaminants contained in the living medium are not 
accounted in the estimate of total contamination on site. The second consequence is 
that the fate and transport of contaminants left on site under the Fs options and in the 



Proposed Plan do not include the movement of contaminants via Spartina in the marsh. 
Both of these components of fate and transport of PCBs are' potentially significant 
pathways and compartments for contaminants.! The Rl and FS really need to be 
redrafted to include Spartina. 

The cleanup process for the marshes of the LCP site will involve the removal of native 
marsh vegetation, which is essential for the health of the ecosystem. The Proposed 
Plan relies heavily on the assumption that marsh plants will re-grow on their own within 
two years. However, the Plan must include a re-planting program in order to speed up 
recovery of the ecosystem post-remediation. Native Spartina will attract native wildlife, 
which will in turn help the ecosystem return to a pre-remediation state. Replanting 
Spartina has been conducted for many decadeb and there is substantial expertise on 
the practice, in both the private and public sectors (U.S. Fish and Wildlife, NOAA and 
US Army Corps of Engineers. 

Estuary Use by People 1 

The Proposed Plan states that the estuary is r~rely used for recreation because it is too 
difficult to navigate with a small boat, and therefore the impacts of cleanup on that area 
do not need to be considered. However, there are no data outside the Purvis Creek 
area to show that the waterways of the estuary :are used infrequently. Community 
surveys must be completed before the Plan ca~ conclude that community members are 
not using this area for fishing or recreation. Th~ lack of information is not data in support 
of the negative. Personal observation by ESC, by GEC and accounts from community 
members contradict the statement of lack of usf:3 , which must be considered anecdotal 
and of questionable value. 

Dolphins 
1 

Atlantic bottlenose dolphins, which inhabit the 1 urtle/Brunswick estuary and coastal 
waters, are apex predators in the southeast. Because they " re at the top of the food 
chain, dolphins bioaccumulate more toxins in tHeir bodies than the animals lower in the 
food chain. Studies have shown that concentrations of PCB~ in Brunswick dolphins are 
ten times higher than the PCB concentrations irh dolphins found in the Savannah area, 
and the resident dolphins of Brunswick have the highest reported PCBs levels of any 
marine mammal in the world (Balmer et al. 201 ~ ). Dolphins across multiple generations 
have already been harmed by PCBs, suffering from anemia ,1reduced hormone levels, 
and i':lcreased susceptibility to disease (Schwaf ke et al. 2012). Dolphins play an 
important role in the Brunswick ecosystem and :should be a central consideration in the 
Proposed Plan. 

! 

Human Health and Ecological Risk Assess~ents 
The Human Health Risk Assessment in the Proposed Plan does not adequately account 
for the risks to human health posed by the contfiminants at the estuary site. According 
to the risk assessment, the two chemicals caus)ng the most harm are mercury and 
Aroclor 1268. There is no consideration of dioxin as a toxic chemical at the site, despite 
the fact that dioxin is a known contaminant of t~e industrial process at LCP (chlor· 
alkali). The reductions necessary to meet fish/$hellfish goals to eventually end 
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consumption advisories "are likely to be observed only after several years post 
remediation," delaying the health-protective measures of this remediation. 

The Proposed Plan defines a high quantity fish consumer as an adult who eats 40 fish 
meals per year for 30 years, and a recreational fish consumer as someone who eats 26 
fish meals per year for 30 years. The difference between the two consumer categories 
is small and the fish consumption numbers should be increased based on detailed 
surveys of local fishermen. The data on local fish consumption in the Brunswick area 
could have been obtained via surveys, but was not. In fact, A TSDR has a better data 
set from a nearby community and ATSDR recommended using that data, which would 
have substantially increased the consumption rates used in the HHRA. The result would 
have been a conclusion to reduce site risks by more contaminant removal or treatment. 

In the Ecological Risk Assessment, one of the sites used to compare the levels of 
chemicals in the sediment at LCP is only four miles from the LCP site at Troup Creek, 
and has shown to be contaminated with the same chemicals. Another reference site 
with a history of cleaner sediments should be used instead. Very little constructive 
comparison can be made when using an equally contaminated reference site. 

Additionally, not all of the individual stations, domains, and creeks meet the acceptable 
PRG risk ranges; they are only protective of the local ecosystem when creeks and/or 
domains are considered collectively. This averaging across spatial data dilutes the 
exposure possible at each area of contamination. Further, the proposed cleanup levels 
were determined to be adequate, despite areas "Where CULs may not be achieved and 
residual risks in some areas may occur" because they existed "in combination with a 
robust monitoring program"; a monitoring program should not be considered "robust" 
when monitoring only occurs every five years with an undefined set of "triggers" for 
additional actions. 

Total Acreage of Cleanup 
To clean up the marsh to a level protective of human and environmental health, 81 
acres of marsh would need to be cleaned up. However, the chosen cleanup plan will 
only clean up 24 acres of marsh, leaving behind 57 acres with high levels of mercury 
and PCBs. 

Sapelo Island . 
Sapelo Island is a state-protected barrier island north of Brunswick. The Agency for 
Toxic Substances and Disease Registry (ATSDR) recently conducted a study that 
showed that residents of Sapelo Island have dangerously high levels of PCBs in their 
bodies, based on their blood samples. Scientists conducting the study sampled nine 
residents, ages 21-7 4. All the residents stated that they ate two to three meals of 
locally-caught seafood per week, and had eaten locally-caught seafood for over five 
years. 

When the results of the blood tests were compared to samples from non-Hispanic 
African Americans throughout the country, some of the PCB levels in blood of the 
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Sapelo Island residents were above the 95th percentile. In addition, when the Sapelo 
residents' samples were compared to the samples from local Atlantic bottlenose 
dolphins, scientists found that the human and dolphin samples contained similar 
environmental contaminants. This shows that contaminants from the LCP Chemicals 
Site have migrated into the waters and sediment surrounding Sapelo Island, into the 
local seafood, and finally, into the bodies of local residents who eat the local seafood. 

' 

PCB concentrations (ng/g lipid) for those PCBs tested in 
both Sapelo Island partlclpan~s · blood specimens 

(medians} and NHANES 2001-2004. Non-Hispanic Blacks" 
(50th and 95th percentiles, ma~ched on age group) 

J -· -• J. _. -~ 

I I 

The red bars are the median sample for the $apelo Island residents. The three 
samples with the arrows above them point t~ Sapelo Island blood samples that 
were above the 95th percentile for PCB levelf in blood (Backer and Mellard 2014). 
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Institutional Controls at the Site 

Institutional controls are a group of actions that! seek to limit human activity to decrease 
exposure to a contaminated ecosystem. The EPA defines institutional controls as 
" ... administrative and legal controls, that help rt:~i nimize the potential for human 
exposure to contamination and/or protect the integrity of the remedy" (USEPA 2014a). 
Common examples of institutional controls (ICs) include fish consumption advisories, 
land use designations, and zoning restrictions. Jhe EPA's Proposed Plan for the LCP 
Chemicals Superfund Site relies heavily on ICs in the form of fish consumption 
advisories and permit requirements. Currently, fish consumption advisories are in effect 
for Purvis Creek and the Turtle River, and a commercial fish ing ban was issued for 
Purvis Creek. Permits are required for any in-water construction activities for Operable 
Unit 1 of the site (USEPA 2014b). 

! i 

To estimate risk at the LCP Chemicals Superfupd site, the EPA used Baseline Risk 
Assessments (BRAs) found in the Remedial Investigation/Feasibility Study. A Baseline 
Human Health Risk Assessment (BHHRA) an~a Baseline Ecological Risk Assessment 
(BERA) were conducted for the site. The BHHt;A provided the cancer and non-cancer 
risks associated with consuming fish and shellfish from the site, and the BERA provided 
the estimated likelihood of adverse ecological effects at the site. While the EPA clearly 
outlined how risk reduction was estimated in th~ BRAs, any risk reductions that result 
directly from the use of ICs are not made clear. !Thus, based 'on the information given in 
the Proposed Plan and Feasibility Study, it is not possible to determine the actual risk 
reduction resulting from the use of ICs. 1 

Issues with Institutional Controls , 
While ICs are meant to protect human health, tHey are simply a means of removing an 
exposure pathway by restricting human activity. IThe Proposed Plan for the LCP 
Chemicals site states that ICs will address residual risks posed by any un-remediated 
contaminants, and that ICs "help ensure the re~edy's long-term structural integrity and 
effectiveness in reducing COC concentrations iry fish/shellfish ... " (USEPA 2014c 40). 
Yet ICs do nothing to reduce contamination; the:y simply kee~ people away from 
contaminated media at a site. Studies and government reports have found significant 
flaws in the philosophy and implementation of institutional controls, specifically with fish 
consumption advisories. 1 , ' 

In 2005, the U.S. Government Accountability O~ice published a report titled "Improved 
Effectiveness of Controls at Sites Could Better Fi'rotect the Public." The study analyzed 
the implementation and effectiveness of instituti6nal controls iat Superfund and RCRA 
sites throughout the U.S. The researchers foun~ that while th~e use of ICs has increased 
over time, there are numerous problems with bqth the implementation and the 
organization of 1Cs. One of the most obvious issues is one oftiming and accountability. 
The GAO found that often documentation did not adequately address when the ICs 
should be implemented, how long implementatic~n should las~. or who would be 
responsible for enforcement. This led to ICs not being implemented until after cleanup 
processes were finished, posing significant risk~ to local resiqents. The GAO also found 
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issues with the process for implementation of ICs. Language in the IC documentation 
was often vague, and the EPA sometimes failed to identify the specific mechanism for 
each IC. The GAO pointed out that in creating ICs, the EPA needs to identify the parties 
responsible for enforcing the ICs, such as state governments or site owners (2005). 
Because of the faulty implementation and enforcement of ICs, ICs come across as 
recommendations, and are thus taken much less seriously. 

Results of a recent study of people living on Sapelo Island, a barrier island 25 miles 
northeast of Brunswick, showed that residents have dangerously high levels of PCBs in 
their bodies due to the consumption of locally-caught seafood (Backer and Mellard 
2014). The study, which was conducted by the Agency for Toxic Substances and 
Disease Registry, examined blood levels from adults who had lived on Sapelo Island for 
at least five years, and who consumed at least two meals of locally-caught seafood 
each week. The researchers found that 44% of the sampled residents were unaware of 
Georgia's fish consumption advisories. Out of the five residents who were asked if they 
changed their fish consumption habits after learning of the advisories, only two 
responded that they had. If this small sample size is representative of the population in 
and around Brunswick, then the majority of residents who practice subsistence fishing 
are continuing to consume the contaminated fish that the consumption advisories warn 
against. Many scientific studies on fish consumption advisories, such as the two studies 
mentioned below, provide similar results to the Sapelo Island study: fish consumption 
advisories are often ignored or simply interpreted as recommendations. 

In a study on the effectiveness of fish consumption advisories, researchers found that 
fish consumption advisories are unlikely to be effective in reducing the exposure of 
infants and children to persistent organic pollutants that have long elimination rates in 
the human metabolic system (Binnington et al. 2014 ). Persistent organic pollutants like 
PCBs have long elimination half-lives, meaning that the human metabolic· system takes 
longer to break down persistent pollutants like PCBs than non-persistent pollutants. For 
this study, scientists used a mechanistic model to estimate and compare prenatal, 
postnatal, and childhood exposure to PCB-153 under different scenarios of maternal 
guideline adherence to fish consumption advisories. The scientists assumed realistic 
time periods for advisory compliance for mothers {from one year to five years before 
birth), and found that temporarily eliminating or reducing maternal fish consumption for 
fish contaminated with persistent organic pollutants did very little to reduce the exposure 
of infants and children to PCBs (Binnington et al. 2014). This study shows that it is not 
just the contaminated fish that prove problematic; it is the environmental persistence of 
the contaminants inside the human body, which can take years to be eliminated. 

In a 2008 study concerning public knowledge about fish consumption advisories, Burger 
and Gochfeld found that many subjects questioned in a general univer~ity population 
could not give any specific answers to questions regarding the existence of fish 
consumption advisories. Of the respondents, 62% could not give any specific 
information as to why fish consumption warnings exist. Over half of the respondents did 
not know which fish are high or low in contaminants, and 16% of the subjects could not 
provide an answer as to why eating fish can be healthy. The authors point out that 
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government agencies are often concerned that the public will be confused by advisory 
details, and that information on the nature of ri sks and benefits of fish consumption can 
be too complicated to convey. The authors believe that operating based upon that 
assumption is a mistake. They state that the lack of such information is a major part of 
ineffective communication. The study concluded that public agencies must provide more 
directed messages regarding the basis for making risk decisions (Burger and Gochfeld 
2008). 

The results of the Burger and Gochfeld study on public knowledge of fish consumption 
advisories were echoed by the Sapelo Island study, where residents continue to 
consume locally caught seafood even after learping of the risks posed by eating 
contaminated fish. The problem with relying on fish consumption advisories and other 
ICs for the LCP Chemicals site is two-fold . Half 'of the problem is that ICs do nothing to 
reduce contamination; they are simply a means! of controlling human activity. The other 
part of the problem is that fish consumption advisories are, ahd will continue to be, an 
ineffective way to protect human and ecologica~' health. Many residents are unaware of 
the fish consumption advisories, and many of t ose that are aware of the advisories 
choose to ignore the regulations and continue ating contam'inated seafood. The LCP 
Chemicals Proposed Plan needs to be amende~ to rely on a:more comprehensive 
removal of contaminants, not on institutional controls that attempt to keep humans away 
from their local wateiWays. · 
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Fish Consumption Advisories at the Site 

At the LCP Chemicals Superfund Site, fish consumption advisories are in effect for 
Purvis Creek and the Turtle River, and a commercial fishing ban was issued for Purvis 
Creek. Permits are required for any in-water construction activities for Operable Unit 1 
of the site (USEPA 2014a). However, the fish consumption advisories described in the 
Proposed Plan are insufficient for the protection of human health. The Proposed Plan 
relies on fish consumption information that is outdated and fa ils to gather appropriate 
data on local African-American residents' fish ing habits and fish consumption rates. The 
fish consumption information for the local community, as outl ined in the health risk 
assessment and carried forward in the Propos~d Plan, must be fully revised in order to 
protect human health. 

The Problems 
1 

The issues with fish consumption advisories are not unique to this site; government 
reports and scientific studies have found numerous problems with implementation and 
community adherence to fish consumption advisories. For example, a 2011 survey by 
the EPA found that fish advisories are not legally enforced ih all states. The survey 
reported that 49 U.S. states and Native American tribes do not legally enforce 
advisories or bans, and only seven do. This sa;me survey dqcumented 17 out of 18 
states that include consumption information fort sport and st.~bsistence fishers in their 
commercial fishing ban information (USEPA 2011 ). Other inconsistencies at the state 
level include differences in the ways sampling Is conducted 'and differences in the 
number of contaminated fish required to affect ian advisory. For example, four states in 
the survey required only one individual fish sarhple exceeding human health criteria to 
issue an advisory while others, such as Virgin i ~, required between 11 to 20 fish. 
Additionally, some states require multiple year~ of sampling! before an advisory can be 
issued, even after contaminant levels in fish tissue have exceeded state criteria 
(USEPA 2011 ). I 
At the LCP site, the fish consumption advisori~s proposed by the EPA do not protect 
human health, nor do they accurately reflect t~e demographic makeup of the local 
population. The advisories are based upon a 11999 study conducted by the Glynn 
County Health Department (GCHD), comparinb 211 residents who may have been 
exposed to mercury through wild game and seafood consumption from the Turtle River 
(target group participants) to 105 residents whb reported th!ilY had not consumed 
seafood or wild game from that area (compari~on group par:t_icipants). Overall, 101 
target group participants identified themselves ~ as either recreational, commercial, or· 
subsistence fishers; 96% of these individuals r~ported themselves as recreational 
fishers, 3% identified themselves as commercial fishers, and only 1% identified 
themselves as subsistence fishers (USDHHS/,fl.TSDR 201 4). However, the African­
American community is severely underrepres~nted in the target study group. African­
Americans made up only 4% of the people surl"eyed, yet according the 2010 U.S. 
census, African-Americans make up 26% of th:e Glynn County population, and nearly 
40% of the population within four miles of the ~CP site (USDHHS/ATSDR 2014). Thus, 
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the ATSDR confirms that the GCHD study is not an accurate representation of 
commercial or subsistence fishers living in the area (2014). 

Other shortcomings of the GCHD study include the possibility that participants 
purposely restricted their intake of fish following the dietary recall survey, leading to 
inaccurate urine mercury,results (USDHHS/ATSDR 2014): Furthermore, in a study of 
fishers living along the nearby Savannah River, Burger et al. found that, on average, 
African-Americans eat more fish meals per month than whites, eat slightly larger 
portions of fish than whites, and therefore eat higher amounts overall of fish per month 
than whites (1999). The ATSDR states that it is reasonable to assume that African­
Americans living in Brunswick have similar eating habits to those living along the 
Savannah River, and so the report explicitly states, "The results of the Brunswick fish 
study should not be applied to African-Americans in the Brunswick area[ ... ]" (2014, 
pp.8). 

Lastly, sensitive groups including children, women of childbearing age, and the elderly 
reside within a one-mile radius of the site. The ATSDR reports that based on a 2010 
U.S. census, approximately 4,202 people live within a one mile radius of the LCP site; 
among these, nearly 451 are children aged 6 or younger, 519 are adults who are at 
least 65 years of age, and 827 are women of childbearing age (2014). Although 37% of 
target group participants were 60 or older, only 6% of participants were under the age of 
10 years old (GCHD 1999). 

In light of the major problems with the fish consumption advisories at the LCP site and 
the data that the advisories are based upon, it is essential to enforce stricter and more 
accurate fish consumption advisories. It will be many years until local fish and shellfish 
are clean enough for human consumption, and as such all advisories should be 
maximally protective of human health. Below we describe the ways in which new fish 
consumption advisories should be implemented. 

The Solution 
The fish consumption advisories in the LCP Chemicals Proposed Plan need to be 
based on data from a more accurate source. The data collected from local residents 
should accurately represent the population. This means that the data should reflect that 
African-Americans make up 26% of the Glynn County population (USDHHS/ATSDR 
2014). This type of data collection could be done through an environmental justice 
analysis. An environmental justice analysis recognizes that some populations 
experience higher levels of risk than others. According to Executive Order 12898, an 
environmental justice analysis "directs federal agencies to identify and address 
disproportionately high adverse human health or environmental effects on minority and 
low-income populations that may result from their programs, policies, or activities" 
(US EPA 2014b, pp.1 ). An environmental justice analysis would account for the higher 
levels of risk experienced by residents who practice subsistence fishing, and therefore 
help to create guidance for more protective fish consumption advisories. 
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Site Boundaries at the Site 

Site boundaries are established by the EPA as part of the Superfund process once the 
area of contamination has been determined. Boundaries delineate the area within which 
cleanup processes will occur and contamination will be contained. EPA further divides 
cleanup processes into operable units (OUs). which are "each of a number of separate 
activities undertaken as part of a Superfund site cleanup" (EPA 2013). The LCP 
Chemicals Superfund site is divided into three operable units (OUs) in order to address 
the differing types of contamination at the site. Following an EPA revision in 2005, 
Operable Unit 1 represents the marsh, Operable Unit 2 represents groundwater, and 
Operable Unit 3 represents dry-land soils (USDHHS/ATSDR 2014). The U.S. 
DHHS/ATSDR report (2014) states, "Other OUs may be examined when data are 
available for review" (pp.3). Sufficient data are available to question the currently 
designated site boundaries, conduct additional sampling, and add additional OUs. 

The Problems 
There are a number of problems with EPA's currently designated LCP Chemical's site 
boundaries. First, the boundaries are inaccurate. The EPA failed to include available 
data on the continued migration of Aroclor 1268 in its analysis of site boundaries. 
According to EPA's Clarifying the Definition of 'Site' Under the National Priorities List, "a 
'site' is best defined as that portion of a facility that includes the location of a release (or 
releases) of hazardous substances and wherever hazardous substances have come to 
be located [emphasis added]." The document also advises that "the extent of 
contamination (site extent) may not be precisely determined at the time a site is listed 
on the NPL In fact, the extent of the site may change significantly as the cleanup 
process progresses" (EPA 1996, pp.1). Recent scientific studies have discovered the 
presence of Aroclor 1268 outside of EPA-defined site boundaries, making the current 
delineation erroneous (Wirth et al. 2014; Balmer et al. 2011; Backer and Mellard 2014). 

~ <(~t:::::: 
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Source: EPA, LCP Chemicals Proposed Plan Public Meeting 2014 

· Secondly, sampling at the 
Brunswick LCP site is 
insufficient given the 
documented migration of 
contaminated media to 
Sapelo Island. Sediment and 
tissue sampling in the Turtle 
River must be conducted to 
determine the extent of 
contamination as weir as the 
potential migration pathways 
to populations, such as 
residents of Sapelo Island, in 
order to accurately assess 
impacts of the 
contamination. As displayed 
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in the figure, previous sampling efforts for Aroclor 1268 and other contaminants have 
focused little on Turtle River as a potential migration pathway. 

Additionally, Turtle River and Sapelo Island must be added as operable units. Backer 
and Mellard (2014) noted that there is evidence to suggest that Aroclor 1268 appears to 
be widespread around the Brunswick area and that residents of Sapelo Island have 
been exposed to the specific PCBs found at the! LCP site; residents' median levels for 
highly chlorinated congeners of PCBs are equali to or greater than the 951

h percentile 
NHANES study for Non-Hispanic Blacks. Another recent study documented similar PCB 
congener profiles for sediments and fish between the locations of Sapelo Island 
National Estuarine Research Reserve and Brunswick (Wirth et al. 2014). These 
congener profiles were also consistent with the ,f\roclor 1268 signature noted in 
residents of Sapelo Island in the former study. · 

I 

Lastly, there are boundary discrepancies among various documents pertaining to the 
LCP site. Tables 1 and 2 include differing acreage estimates for the area of 
contamination. Table 1 refers to Operable Unit 1 acreage est1mates only, while Table 2 
refers to site-wide estimates. Once site bounda~ies have beep updated to include 
additional areas of contamination, one consistent estimate is w arranted. 

I 
Table 1: OU1 acreage estimates 

EPA 670+ 
Brunswick 
LCP OU1 PP 
EPA =662 

I Brunswick 
LCP OU1 

f Draft FS 

Table 2: Site-wide acreage estimates 

Honeywell 
Fact 
Sheet 
EPA LCP 
Chemicals 
Georgia 
webpage 

681 120 

"550-acre site" 

98 

http://WW...V.epa.gov/region04/foiapgs/r 
eadingroom/lcp chemicals site/superf 
und-orooosed-olan-nov-20 14. odf 
http://www.epa.gov/region04/foiapgs/r 
eadingroom/lcp chemicals site/draft­
feasibility..:study-report-june-2-20 14.pdf 

! · http:ljwww.lcpbrunswickcleanup.com/d 
i ocuments/fact%20sheet. pdf 
! 

http://www.epa.gov/region4/superfund/ 
sites/npl/g~orgia/lcpchemga.html#locati 

I 
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Modern Construction Methods for Salt Marsh Remediation 

In the Proposed Plan, EPA states that the type of construction required for removal or 
treatment of contaminated sediments in the LCP salt marsh would cause "widespread 
physical damage to habitat and species" (USEPA 2014a, pp. 25). The EPA goes on to 
state that construction would also impact hydrology, "possibly in ways which are not 
readily anticipated or predictable" (US EPA 2014a, pp. 25). This line of thought leads the 
EPA to conclude that 48 acres is the largest possible removal action that would be 
sufficiently protective of the environment. These statements about salt marsh 
construction are not accurate. Construction in salt marshes is widely practiced and not 
nearly as environmentally detrimental as stated in the Proposed Plan. There are 
modern, accepted methods for construction in salt marshes that pose minimal 
disturbance risks to the surrounding ecosystems. 

It is only later in the document (Section 7.6 lmplementability) that EPA, by its own 
admission, states: "There are technologies and techniques available to meet the 
challenges associated with working in soft sediments in tidally influenced marsh areas. 
These include employing low-ground-pressure earthmoving equipment, telescoping 
conveyor belts for cap placement, shallow draft barges for water-based sediment 
removal and sediment capping, and hydraulic equipment to place thin-cover material." It 
is obvious there are technologies to attain effective remediation without irreparable 
damage to the marsh. There are also new technologies that should be considered 
before moving into the remedial design. 

Use of Alternative Technologies 

The Proposed Plan relies on sediment removal, capping, and thin-cover placement for 
contaminant remediation at the site. Modern remediation methods exist that would work 
best to remediate a salt marsh without stressing the marsh beyond its ability to recover. 
EPA needs to consider using new remediation technologies that are more efficient and 
more environmentally sound than the ones recommended in the LCP Proposed Plan. 
Below we outline several alternative technologies that could be applied at the LCP site. 

In Situ Technologies 
PCB remediation is an expensive process and removal of the contaminated soil or 
sediment, whether by excavation or dredging, contributes a large part of that cost. 
These processes also risk disturbing and dispersing PCBs. In situ remediation 
technologies are designed to clean up PCBs without removal from the environment. 
Most in situ technologies remain difficult to implement on a large scale and are typically 
suited to low concentrations of contamination; however, several emerging technologies 
may be viable alternatives to traditional practices. 

Bioremediation 
Bioremediation is a process through which microbial degradation of PCBs is facilitated 
through creating a favorable environment for the process; this can be done through 
controlling the physical, chemical, and microbial aspects of the environment (EPA, 
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2012). This process generally begins with instigating anaerobic dechlorination, or the 
removing of chlorine atoms by anaerobic bacteha; this results in lightly chlorinated 
PCBs that are both less toxic and degrade mo~ readily into inert molecules through the 
secondary process of aerobic biodegradation (pomes, Dias-Ferreira, and Ribeiro 2013). 
Bioremediation may be of particular use in combination with active containment 
technologies such as reactive capping or phytdremediation. 

There are many examples of bioremediation uded in the remediation industry. One 
such example of note is the South Carolina corpany BioTech Restorations 1• BioTech 
specializes in the bioremediation of chlorinated contaminants including PCBs through 
application of a proprietary protein "factor" whidh stimulates the indigenous microbial 
population and enhances its ability to degrade PCBs. While 1previously demonstrated in 
soils, dredged sediment could also be treated ih this manner. Some of BioTech's 
successful remediation projects include the cle6nup of the fbrmer New England Log 
Homes factory site in Great Barrington, Massa~husetts and the Hercules Chemical 
Plant in Brunswick, Georgia. I 

Phytoremediation I I 
Phytoremediation is an increasingly popular tefhnology that] employs specific plants to 
sequester, extract, and degrade contaminants m situ. Phytoremediation of PCBs works 
through three main pathways: i) uptake by the toots (seque~tration) , ii) degradation 
through plant enzymes, and iii) improving natu ~a l bioremedibtion through root activity in 
the soils (Gomes et al., 2013). While PCBs are partially ret~ined in plant biomass, 
phytoremediation provides a noninvasive mear)s of removing/degrading the 
contaminants. PCB contaminated plant matterl may also be: converted into biofuels 
during which the remaining concentrations would be destroyed. Phytoremediation can 
be implemented using a variety of plants; cana;rygrass and switchgrass were found to 
be particularly effective on soil (Chekol et al., ~004), while eelgrass was effective in 
aquatic sediment (Huesemann et al. 2009). P~ytoremedation is also a good candidate 
for use in conjunction with bioremediation due lo the root add rhizomatic boosts to 
biological activity. j ! 

There are several exampes of phytoremediati~n in the field.! In 2015, the Iowa 
Superfund Research Program will finish a full scale study of: employing 
phytoremediation to remove PCBs from soil arid groundwater at a confined disposal 
facility in East Chicago. A similar test is being conducted on' a PCB contamined 
wastewater pond in Altavista, Virginia. Several engineering and remediation firms use 
phytoremediationto remove PCBs including E enspace, TRC Companies, and EADHA 
enterprises. · 

In Situ Sediment Ozonator 

1 Disclaimer: Environmental Stewardship Concepts, LLG worked with Bi.oTech Restorations on the first 
draft of the QAPP for the Housatonic River cleanup. ESP completed the project in May 2014 and is no 
longer unde.r contract to BioTech Restorations. 1 
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In situ Sediment Ozonation (ISO) is a new technology developed by the University of 
Utah in cooperation with the National Oceanic and Atmospheric Administration (NOAA). 
ISO uses a floating rig equipped with ozone reactors and conveyors to remediate 
without dredging. Ozone has been shown to react with PCBs by forming more 
biodegradeable products, as well as boosting biological activity in sediment or soil 
(Gomes, Dias-Ferreira, and Ribeiro 2013). ISO enhances this process using pressure­
assisted ozonation which injects sediment with ozone and rapidly cycled pressure 
changes to increase the efficacy of the ozone (Hong 2008). The final report on the 
technology suggests that the materials to build ISO rigs are readily available in current 
dredging technology, and that contaminated sediment could be treated for as little as 
fifty dollars a cubic yard. This technology also naturally enhances biological activity and 
would be a logical choice to increase remediation efficiency of more passive 
technologies, such as bioremediation or phytoremediation. 

Ex Situ Technologies 
In many cases, the most practical means to treat a contaminated area is to remove the 
target media with dredging or excavation. The materials can then be transported and 
treated ex situ, or off-site. Treating contaminations ex situ allows for the use of more 
intensive treatment technologies that would be unsafe or impractical in situ. While 
incineration remains the most common ex situ technology, several emerging 
technologies are showing promise. 

BioGenesissM 
BioGenesis Enterprises' proprietary BioGenesisst.e Soil/Sediment Washing Technology is 
one of the most well documented alternatives to incineration. BioGenesis5~.~ is a 
sequence of eight processing steps that treat contaminated sediment sufficiently to 
allow the post-treatment media to be used as high-end topsoil or construction grade 
products (BioGenesis 2009). BioGenesis5

M is designed to accommodate large volumes 
of contaminated sediment through the construction of a facility in a location where 
sediment can be directly delivered by barge or hydraulic pipe. 

BioGenesis5
M has conducted several bench-scale studys and a recently completed full­

scale demonstration of the technology in the New York/New Jersey Harbor which 
handled materials from the Raritan, Passaic, and Arthur Kill. According to the final 
report, the full-scale test facility was capable of remediating 250,000 cubic yards of 
sediment per year at a cost of $51-59 per cubic yard (2009). While initial costs of 
construction of these facilities is higher than other technologies, repeated 
demonstrations have provided enough data to conclude that BioGenesissM is an 
environmentally and economically sound alternative. 

Mobile UV Decontamination 
Researchers at the University of Calgary have developed a mobile PCB remediation 
unit that builds upon a study showing ultraviolet light's capability of effectively degrading 
PCBs in transformer oil, as well as soils and sediment (Kong, Achari, and Langford 
2013). The project, backed by SAlT Polytechnic and IPAC Services Corp., is a 15 
meter long mobile unit that combines UV and visible light technologies to degrade PCBs 
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as much as 94%, at a fraction of the cost of inicineration while remaining on site 
(Unviersity of Calgary 2013). This technology is1well suited for operation in areas where 
soil or sediment could be removed and processed nearby. The unit is currently 
designed to handle smaller contaminations but the project group plans to expand the 
technology to address the needs of larger remediation projects. 

; 

nZVI Dechlorination j 
Zero-valent iron nanoparticles (nZVI) is primarily an ex situ treatment based on zero­
valent iron (ZVI), a technology which has been used to clean up aquifers contaminated 
with a variety of chemicals. Where PCBs are c~ncerned, ZVI works through 
dechlorination into less toxic and more biodegradeable constituents (Gomes, Dias­
Ferreira, and Ribeiro 2013). ZVI has been test~d in the sediment of both the 
Housatonic River and New Bedford Harbor in Massachusetts; however mixed results 
have prevented ZVI from mainstream impleme.~tation. nZVI :. improves upon ZVI through 
a reformulation using nanoparticles which exhiqits superior r~activity and more 
consistent removal of PCBs in groundwater anq soil (Mikszewski 2004). While nZVI 
can be used in situ, due to limited research on ,he effects of 'nanoparticles on the 
environment, most commercial and academic ~ses are con9ucted off-site. However, 
NASA currently licenses an associated techno~lgy, etmulsified zero-valent iron (eZVI), 
and has demonstrated successfully removing a, variety of contaminants both in situ and 
ex situ (Parrish 2013). i 
Removal Technologies I I 
When in situ treatment is not possible, removaiJof the contamination, whether it be 
industrial waste, soils, or sediment is required ~efore ex situ, remediation is possible. 
Where PCBs are concerned, the most comma~, and often ~ost concentrated 
contaminations are found in river sediment in ard around in~ustrial areas. Heavy 
dredging equipment is often required to remove and transport the sediment, the use of 
which can be expensive economically and envi~onmentally . However, advances in 
removal technologies can reduce these costs tt rough more p recise and focused 
application. , : 

' 
Environmental Dredging J ; 

Environmental dredges are designed with the ~nderstanding that dredging can re­
suspend and disperse contaminants beyond th~ original site. Most environmental 
dredging uses hydraulic cutter dredges, which break up and then pump sediment and 
water through pipes to a desired location. The I Bean technical Excavation Corporation's 
(Bean TEC) Bonacavor builds upon that stand~rd using a hybrid model: mechanical 
excavation and hydraulic transport. This hybrid, model allows more precise control of 
dredging which reduces unnecessary dredge ~' rea or depth 'and sediment disturbance. 
The Bonacavor also features an advanced on oard GPS arid Crane Monitoring System 
(CMS) that provides precise control of the era e while dredging, as well as a Slurry 
Processing Unit (SLU) that increases solid concentration during dredging resulting in 
less water intake (Lally and lkalainen). Smallefr hydraulic cutter dredges have also been 
developed by companies such as Ellicott and <Breat Lakes Dredging (Randall, Drake, 

I , 
' ' 
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and li 2010). These dredges have smaller footprints and are able to facilitate removal at 
less cost and disturbance to the environment. 

Activated Metal Treatment and Green PCB Removal 
Technologies that allow PCBs to be removed without removing the contaminated media 
may offer alternatives to dredging in the future. NASA has also licensed two 
technologies that are designed to absorb PCBs from the environment for removal. The 
Activated Metal Treatment System (AMTS) is a solvent solution that can be applied to 
surfaces to remove PCBs from paints, caulk, or sealants (Parrish 2013). AMTS has 
been extremely successful during in situ remediation of industrial facilities where PCBs 
were used widely as paints and sealants on storage tanks, buildings, and other 
structures. The product allows extraction of PCBs without removal of the structures, 
whereupon the contaminants can be treated safely ex situ. While AMTS is primarily 
used for structure remediation, Bio Blend® Technologies, a company currently 
licensing AMTS, is testing the technology in a variety of applications including in situ 
extraction of PCBs from soils and sediment (Parrish 2013). 

Specific to sediment and soil contamination, NASA is also developing GPRSS, or Green 
PCB Removal From Sediment Systems, which is a system that uses a redeployable 
polymer blanket with "resevoir spikes." The spikes are treated with AMTS, which 
removes PCBs from sediment (Parrish 2013). The blanket is inserted into the target 
area, wherein the AMTS breaks down and absorbs PCBs; the blanket system can then 
be removed and decontaminated before reuse. While still in preliminary testing, GPRSS 
appears to be a promising technology for removal of PCBs without dredging. 

Containment Technologies 
Monitored natural recovery (MNR), a process by which PCBs are monitored and left to 
degrade naturally in the environment, is a remediation method employed in areas where 
removal of a contaminant is impractical or impossible. As natural degradation of PCBs 
is a slow process, the contamincimt is often contained or capped to keep it from 
dispersing in the wider environment (Gomes, Dias-Ferreira, and Ribeiro 2013). This 
method has highly variable success, in large part due to the slow rate of natural PCB 
biodegradation. Advances in containment technology are increasingly implementing in 
situ treatments, such as bioremediation, to increase the outcome of the treatment. 

Reactive Capping . 
While traditional capping passively contains a pollutant, reactive capping is an emerging 
technology that caps the designated area with additives that can absorb and immobilize, 
increase degradation, or reduce the bioavailability of PCBs; additives used in this 
process include Activated carbon, biochar, and metals such as zero-valent iron coated 
palladium (Gomes, Dias-Ferreira , and Ribeiro 2013). CETCO®, a minerals technologies 
company, markets the Reactive Core Mat (RCM), a cap which can be tailored to meet 
the specific needs of a remediation project by augmenting the additives included in the 
product. 
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Aquablok® and Aquagate® are two complimentary reactive containment technologies 
from Aquablok ltd that can be used to form a "funnel and gate" system in sediment. 
Aquablock® acts as a low permeability barrier to contain wastes while Aquagate® 
allows specific treatment materials for bioremediation or phytoremediation to interact 
with contaminated sediment, thus improving the remediation outcome. 

Conclusions , 
Advances in PCB remediation and removal technologies provide viable alternatives to 
sediment removal, capping, and thin-cover placement. General conclusions include: 

• Many viable technologies exist for in sitll and ex situ treatment. 
• Dredging and removal technology has improved as well and can be more 

economically and envrionmentally sustainable. 
• As circumstances differ dramatically frorp one project site to another, each option 

should be assessed independently whe~ determing ~ppropriate remediation 
technologies. I 

I 
The EPA needs to institute an evaluation of po~sible alternative technologies. This 
could mean re-opening the Feasibility Study. • 
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FROM: 

TO: 

CC: 

Norman Meade, National Oceanic and Atmospheric Administration 

Galo Jackson, USEPA RPM 

Jim Brown, Georgia Department of Natural Resources 
Spud Woodward, Georgia Department ofNatural Resources 
Strant Colwell, US Fish & Wildlife Service 
Tom Dillon, Dillon Environmental Consulting 

SUBJECT: LCP Natural Resource Trustees Comments on the OUI (Marsh) 
Proposed Plan for the LCP Superfund Site, Brunswick, GA 

DATE: January 29, 2015 

On behalf of the LCP Natural Resource Trustees ("Trustees"), we would like to take this 
opportunity to provide comments on the subject Proposed Plan (PP) from a natural resource 
damage assessment (NRDA) perspective. Please contact me with any questions or concerns. 

I. The subject PP concludes that Alternative 6 is the preferred alternative for remedial action in 
the LCP Marsh. The three major components of this alternative are: l) dredging 7 acres of the 
LCP Ditch and Eastern Creek, 2) installation of armored caps in 6 acres of tidal creeks, 3) 
application of a thin layer sand cap (6-9 inches) over 11 acres of marsh largely along either side 
of the Eastern Creek. For reasons given below, the Trustees believe this remedial action may not 
restore the injured natural resources as quickly as the other alternatives that were considered. 
Moreover, Alternative 6 may not represent a permanent solution to environmental contamination 
at the LCP Marsh and the larger Turtle-Brunswick River Estuary. 

a. The LCP Ditch and Eastern Creek were dredged in 1998-1999 along with 
approximately 13 acres of saltmarsh in Domain 1. Now, 15 years later, the LCP Ditch and 
Eastern Creek must be dredged again. Without a more comprehensive remedial action (i.e., 
Alternative 2 in the PP), the Trustees are concerned that re-dredging these tidal creeks now may 
not restore the marsh to its baseline condition. 

b. The PP describes armoring material for the capped tidal creek areas as "c~arse sand 
and/or gravel''. This appears to be inconsistent with the descriptions in Appendix H of the 2013 
Feasibility Study which specify an "armor stone layer for erosion protection" (§3.3.1) or an 
"armor stone cap" (Table H-4). Furthermore, the placement of an armored stone layer (or any 
hard substrate) on top of 6 acres of capped tidal creek areas, will likely result in the development 
of oyster reef communities similar to those currently found on large pieces of concrete that line 
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the LCP Ditch. While oyster reef communities can provide important ecological services, in this 
particular case, a 6-acre attractive nuisance will likely be created if Alternative 6 is implemented. 
This is because oysters efficiently bioaccumulate site contaminants such as mercury, lead and 
Aroclor 1268 thus making these contaminants available to higher trophic level organisms; e.g. , 
blue crabs, black drum. As a result, capping 6 acres of tidal creeks under Alternative 6 may 
actually enhance entry of site contaminants into th~ marsh food web. This possibility must be 
studied as part of the post-remedial monitoring plant 

c. The argument. ' presented in support of iristalling a thin layer (6-9 inches) sand cap 
over 11 acres of LCP salt marsh as a method of reducing the risk tb the benthic community are 
unconvincing. At the very least, placing sand over $ilty vegetated 1marsh surface may alter the 
benthic community and hydrology in ways not fore~een by the modeling that was performed. 

d. The PP (page 29) provides ajustification jfor the thin layer cap saying, "Thin-cover 

plac~me~t is bes~ ~uited for we~lan~. s. or m~rsh envi~onmen~s where tidal c~ergy ~d pot~ntial 
eroston ts at a mtmmum.". Thts mtmmal ttdal encr y reqUlremen~ seems mconststent wtth the 

l 

LCP marsh's 7-10 foot semi-diurnal tidal range and periodic high ,energy storm events. EPA's 
National Remedy Review Board expressed a similar view in their March 28, 2014 Memo saying, 
"The Board i~ concerned about the long-term permanence aspects :of the proposed thin cover 

I ' 

placement" (page 5, March 28, 2014 Memo). "Long-term effecti~cness and permanence" is the 
first Primary Balancing Criteria that EPA is require~ to use when fValuating remedial 
alternatives. Dredging certainly meets this criteriod especially w~en compared to the more 
questionable thin layer (~6-9 inches) capping in a ststem experiencing large daily tidal 
fluctuations and periodic high energy storm events. ! EPA's N atio~. al Remedy Review Board 
echoed this same concerns when they recommende~ to EPA Region 4 that they "consider a 
contingent remedy approach due to the uncertainty regarding the Lbng-term permanence aspect of 
the proposed thin cover and capping components o~ alternative 6''1cpage 5, March 28,2014 
Memo). The permanence and effectiveness of the thin layer capping will need to be studied as 
part of the post-remedial monitoring. I . 

e. It is not exactly clear in the PP how Preli~inary Remedial Goals (PRGs) and Cleanup 
' ' Levels (CULs) were derived and whether they are protective of human health and the 

environment. For example, the ranges of PRGs for~1the protection !of the Benthic Community 
(page 22 of the PP) are greater than the ecologicall protective Rebedial Goal Objectives 
(RGOs) initially developed in the Baseline Ecologi al Risk Asses~ment (BERA) (see page 92 of 

the BERA and the values below). The recommendJd CULs in th~ PP are higher still (page 42 of 
the PP and below). These CULs represent the highest value in thd range of PROs in the PP. The 
PP does not clearly explain how these PRGs and CQJLs can drift ever higher, yet still be 

protective of the benthic community. Further, the ~p does not explain whether a similar 
progressive relaxation ofPRGs and CULs was allo\Ved for fish and wildlife receptors. 
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coc BERA RGOs ~ PP PRGs ~ PPCULs 
Mercury 1.4-3.2 ppm 4-ll ppm 11 ppm 

Aroclor 1268 3.2-12.8 ppm 6-16 ppm 16 ppm 

tPAH 0.8-1.5 ppm 4ppm 4ppm 

Lead 41-60 ppm 90-177 ppm 177 ppm 

2. As noted above, approximately 13 acres of saltmarsh were excavated and backfilled with 
clean material in 1998-1999. Visual observations afterwards suggested very rapid recovery of 
the saltmarsh vegetation (see 2-year post-removal photo in Figure 2-10 ofthe 2013 OU1 
Feasibility Study). Despite this site-specific experience of rapid recovery, the subject PP opts for 
other less permanent methods of remediation. The PP also repeatedly states that additional 
dredging and excavation would create unnecessary "destruction", "unwarranted harm" and 
"significant damage", which is not supported by the evidence. EPA's National Remedy Review 
Board reached a similar conclusion stating, "The PRPs do not provide any site-specific 
information to indicate that marsh restoration at this site is particularly difficult and, in fact, 
earlier removal actions have excavated and restored wetlands at the site already." (pages 6-7, 
March 28, 2014 Memo). In their Memo, the Remedy Review Board recommended dredging the 
6 acres of tidal creek currently slated for capping under Alternative 6. 

3. The above comments are offered from the perspective of the LCP NRDA Trustees, which 
differs slightly from that ofEPA. At Superfund sites, the Trustees are charged with: 1) restoring 
ecological services back to baseline (ifpossible) and 2) compensating the public for interim 
losses through restoration projects. As a general rule, mbre thorough cleanups at a Superfund 
site translate into smaller interim losses and a more rapid return to baseline. Consequently, the 
LCP NRDA Trustees would rather see implementation of a more aggressive remedial action. 
However, the NRDA Trustees also recognize that important uncertainties are always present in 
ecological risk assessments and evaluations of remedial alternatives. Therefore, if Alternative 6 
is implemented, the Trustees strongly urge that a comprehensive, science-based monitoring plan 
be designed and implemented. The plan should be capable of quantifying the rate of recovery 
(return to baseline) soon after the remedial action. Additionally, the plan should incorporate 
specific numerical "triggers" tor further clean up action as described in §8.0 of the PP. The 
importance ofpost-remcdial monitoring was also cited in EPA's National Remedy Review 
Board's March 28,2014 memo. The Trustees concur with the Board's recommendation to 
develop a fish tissue monitoring plan using extant EPA guidance; i.e., Sediment Assessment and 
Monitoring Sheet (SAMS) #1 "Using Fish Tissue Data to Monitor Remedy Effectiveness" 
(2008) which can be found 
at http://www.epa.gov/superfund/healthlconmedia/sediment/documents.htm. 
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Gtynn Env\ronmentol Coolition 

P.O. Box 2443, Brunswick, GA 31521 

l\tfr. Galo Jackson, Ms. Shelby Johnston 
Remedial Project Manager 
South Superfund Remedial Branch 
U.S EPA Region 4 
61 Forsyth Street, S W 
Atlanta, GA 30303-8960 

Mr. Jackson and Ms. Johnston, 

March 16,2015 

The purpose of this letter is to request information, and submit questions and comments to be 
included in the official record for the LCP Chemicals Superfund Site Marsh Proposed Plan, 
Operable Unit One (1 ). 

The Feasibility Study is built off the infonnation contained in the Baseline Ecological Risk 
Assessment (BERA), Human Health Baseline Risk Assessment (HHBRA), and the Remedial 
Investigation (RI). The following comments will strive to address the LCP Marsh Feasibility 
Study (FS) by covering comments, questions, and concerns about these documents, and finally 
the Feasibility Study and the Proposed Plan (PP). 

The period oftime, 20 years, over which the LCP Site data were collected presents challenges of 
its own just related to the long period over which the data and studies were produced. These 
include: l. Changes in Potentially Responsibility Party's Consultants and staff; 2. Continuity of 
EPA On-Scene Coordinators and Remedial Project Managers; 3. Demographic and socio­
economic changes within the surrounding community; 4. Advances in scientific knowledge; and, 
5. New and relevant research, studies, and reports concerning the marsh, estuary, and sound 
system in which the LCP Chemicals Site is located. Similarly, the institutional knowledge within 
the stakeholder agencies has undergone changes as key people retired, new hires came on and 
attempted to read the documents and get a grasp of the site conditions. Meanwhile, the sampling 
and analysis efforts declined and the existing data became dated and increasingly of limited 
value. Within this landscape of challenges, new agency personnel, and a feeling of urgency to 
get a Feasibility Study completed, the Proposed Plan for the LCP Marsh Operable Unit One (1) 
was produced. 

The LCP Site documents reflect the challenges identified above. The following comments, 
questions, and studies and reports are presented to increasing the robustness and accuracy of the 
Feasibility Study and Proposed Plan, fully knowing the challenges the authors were 
encountering. 
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In the final analysis, the pmdent course of action might be to use this point in time to develop a 
sampling and analysis plan, and a firm timeline for completion. There is an urgent need to 
obtain the information needed to produce complete ~ERA, HHBRA, and R1 data needed to 
produce a viable FS and Proposed Plan with a measurable monitoring criteria to track and 
measure obtainment of remedial goals on a set timeline. The Proposed Plan should also establish 
follow-up actions to be taken if the remedial goals arc not met at set points in time. Since the 
Potentially Responsible Parties (PRPs) have failed to produce the data needed to complete a 
viable remedial plan over an extended period of time measured in decades, the EPA is strongly 
urged to obtain the services of a competent contractOr, such as Black & Veatch, to complete data 
collection needed and proceed with the Remedial ction without fu rther delay. If need be, the 
EPA should use the available data to articulate the need for an "EPA Emergency Response and 
Removal Action" and designate the LCP Site a "Tinie Critical Action". The data identified in 
the following comments will support and articulate tl1e need for a time critical action by the 
EPA. ' 

With a full understanding of the challenges encount~red during the, 20 years leading up to the 
release of the proposed plan, the following comment~ are respectfully submitted. We trust the 
comments will help Jormulate a plan to develop a Prbposed Plan that will obtain a timely cleanup 
and end the risk to human health and the ecosystem ~pon which th~ economic future of 
Brunswick and Glynn County, Georgia, depend. i 

I 
l 

Sincerely, 
! 

Daniel Parshley, Project Manager 
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Baseline Ecological Risk Assessment (BERA) Comments and Questions 

Cordgrass (Spartina Alterniflora ) 

The Baseline Ecological Risk Assessment (BERA) recognized Spartina as key to the functioning 
ofthe estuarine system, and the burden of Chemicals of Potential Concern (COPCs) were higher 
than biota at reference stations. Literature identifies Spartina as the base of the nutrient sharing 
system, and as such a key component to all life cycles in the estuarine system. Also noted was 
the Site is primarily vegetated with Spartina, which is also known as cord grass and marsh grass. 

The BERA fails to identify why the marsh ecosystem is important, and in particular the nutrient 
transport system with Spartina alterniflora as the key species. 

Why does the BERA fail to describe the marsh ecosystem in a manner that shows an 
understanding and knowledge about the movement of nutrients and Chemicals of Concern 
(COCs) within the ecosystem? 

Why, in the entire 1002 page BERA, is Spartina a/ternijlora detritus potential to transport 
COCs not mention even once? 

Has Spartina been identified and an initial vector for mobilization of sediment bound 
chlorinated hydrocarbons, such as PCBs, into the estuarine food chain (Mrozek, 1982)'! 

Have studies shown Spartina to be a key factor in bioaccumulation of PCB in detritus and 
an important means of entry for this pollutant into estuarine food webs (MarinucCi, 1982)? 

Did the LCP Marsh Remedial Investigation reported: 

"Sorption to organic carbon is the primary mechanism controlling the mobility and 
bioavailability of PCBs and P AHs in sediment, and also one of several mechanisms 
affecting bioavailability of divalent metals, including lead and mercury. Organic carbon 
is abundant in marsh habitat (e.g., detritus within the Spartina mud flats and dissolved 
organic carbon (DOC) from plant exudates, specifically fulvic and humic acids within the 
root zone of sediments). Sorption to soot, pitch, coke, and other black carbon forms can 
greatly decrease bioavailability of many hydrophobic organic compounds compared to 
amorphous organic carbon (Cornelissen et al., 2005)." 

Does the statement from the LCP Marsh Remedial Investigation indicate the authors 
understood the importance of Spartina to the bioaccumulation and transport throughout 
the echo system and movement through the food web? 

If so, why were steps to sample all parts of the Spartina plant not taken during the 
remedial investigation? 

Has scientific literature noted a differentiation between the root rhizome stem and leaves 
and their ability to bioaccumulate PCBs? 
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Did Sustainable Development in the Southeastern Coastal Zone note .33 ppm in Spartina 
shoots, 2.80 ppm in roots (Army Corps of Engineers)? 

Cordgrass (Spartina) and Mercury 

The BERA noted: 

"Cordgrass (Spartina alterniflora) was charac}crized by concentrations of total mercury 
that ranged from a mean of0.02 mglkg (dw) m the Purvis Creek area to a mean of O.l47 
mg/kg (dw) in the Main Canal area vs. 0.005 b g!kgin the Troup Creek reference 
location (Table 4-6a). Methylmercury freque4tly could not be detected in cordgrass and, 
when detected, averaged just 9. 93 percent of ~oncentration of total mercury (Appendix 

F)... I 
Why did the BERA limit resting for mercury to a :section of the leaf 15 em above the 
sediment? I 

' . 

! 
Does Spartina testing most frequently and routinely sample the! root, rhizome, stem, leaf, 
and detritus due to the selective bioaccumulation ~oted with Spartina (Mrozek, 1982; 
Windham, 2001)? 

What was the decision-making process used to li"1it sampling to just a small section of the 
leaf, which is know from literature to be the part of the plant with the least 
bioaccumulation potential? ; . 

Were the BERA authors aware that in the fall, thJ root-rhizome material makes up 78% of 
the total live biomass and by spring this decreases'j to 53% (Sch ubauer and Hopkinson 
1984)? I 

I 
Did the authors of the BERA consider the Manatee has been sckn grazes on the Spartina in 
the LCP Site area? I 

I 
What was the decision-making structure used to limit the Spartina sampling to the leaf 15 
em above the sediment? . 

Were stakeholder agencies consulted such as the Jational Oceanographic and Atmospheric 
Association (NOAA) or U.S. Fish and Wildlife consulted before this Spartina sampling plan 
was limited to just the leaf 15 em above the sedim¢nt? 

' i 
What peer reviewed journal articles were used to support the decision to limit Spartina 
sampling to 15 em above the sediment? · 

Did the BERA consider the potential for Spartina ;to bioaccumulate metals like mercury 
from sediment and excrete them from the leaf (W~is, 2003; Windham, 2001)? 

; 

4 



What would the implications of Spartina growing on top of mercury contaminated 
sediments? 

Would removing the Spartina from mercury contaminated sediments result in less 
transport from sediments into the ecosystem? 

.Did the BERA examine mercury transport via Spartina (Weise, 2003; Windham, 2001)? 

Notable is the BERA fails to mention the same glands that excrete salt do excrete mercury. 
\Vhat was the reasoning of the BERA to exclude this critical fact about the excretion and 
bioaccumulation properties of Spartina? 

Did the authors of the BERA do their due diligence and research to identify the potential of 
the biota to bioaccumulate and transport identified COCs'! If not, why not? 

Did any stakeholder agencies comment about the apparent selective use of data or data 
appeared to be censored? 

Could the oversight of including mercury excretion along with salt from Spartina leaves be 
interpreted by a reasonable individual as the selective use of data or the censorship of 
data? 

What is the EPA's explanation for such a critical piece of information, such as mercury 
excretion, being excluded from the BERA? 

How would the exclusion of mercury excretion impact the risk calculations used to develop 
the Feasibility Study? 

Would mercury levels in Spartina leaves be a critical piece of information for evaluating 
the potential impact to marine mammals like Manatees that use this plant as a primary 
food source? 

Being that the St. Simons Sound and Turtle River are documented Manatee calving 
grounds, what significance is mercury in the Manatee's primary food source while 
lactating? 

Cordgrass (Spartina) and Aroclor 1268 

The BERA noted: 

Aroclor 1268 concentrations in cord grass from the Site ranged from a mean of 0.096 to 
0.261 mg/kg, in comparison to 0.0134 mglkg at the reference location. The maximum 
concentration of0.614 mglkg occurred in Domain 1 at the AB Seep Location. 

The BERA appears focused on Aroclor 1268. Were the following Aroclors found at the 
LCP Site- Aroclor 1016, Aroclor 1221, Aroclor 1248. Aroclor 1254, and Aroclor 1260 
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(ATSDR, 2014a)? 

What PCB congeners are present in Aroclor 10 16, Aroclor 1221, Aroclor 1248. Aroclor 
1254, Aroclor 1260, and Aroclor 1268? 

Do the PCB congeners found in Aroclor 1016, Aroclor 1221, Aroclor 1248, Aroclor 1254, 
Aroclor 1260, and Aroclor 1268 include those with dioxin and furan properties? 

Were the non-dioxin-like and dioxin-like effects of the specific PCB congeners analyzed in 
the BERA, or was only a general Aroclor 1268 analysis conducted? 

Were the EPA BERA protocols for analysis of PCB dioxin and non-dioxin-like effects 
conducted as part of the 2003 BERA for the LCP, Site marsh (EPA, 2003)? 

Were all congeners of PCBs detected at the LCP1Sitc measured in the Spartina samples 
collected 15 em above the sediment? · 

I 

Was the PCB congener analysis limited to those found in Aroclor 1268'! 

What is the significance of the BERA focusing on Aroclor 1268'r 
I 

' Was the BERA limited to an analysis of Aroclo•· i1268? If not,iwhere can the chemicals 
with similar modes of physiological action, like the other Aroclors, dioxin, and furans be 
found? 

1 

Was a Toxicological Equivalency Factor (TEF) developed fo r a ll the PCB Aroclors, dioxins, 
and furans found in Spartina? If not, why not'? I ' 

"The BERA limited Chemical of Concern (COCs) in Spat1ina (sp.) were limited to three-
Mercury, Aroclor 1268, and lead." ! 

l 

What was the reasoning used to limit the COCs 
1
examined in Spartina? 

I 

i 

Were toxicological effect found in organisms at levels lower t han expected when the 
toxicological factors were limited to just the thr~e factors: mercury, Aroclor 1268, and 
lead? I 
BERA Appendix E states: 

i 
Smooth cordgrass occurs in all of the above-identified marsh zones, in great part because 
of its special adaptations that allow it to livb where few other plants could survive. These 
adaptations include a tough and well-ancho~·ed root system, as well as narrow, tough 
blades and special glands that secrete excess salt, pennitting it to withstand high heat and 
daily exposure to salt water. 

I 

The Spartina alterniflora nutrient recycling system, critical to the estuarine marsh system, 
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is notably missing from the BERA. 

Why is the crucial nutrient recycling system the Spartina alterniflora serves for the estuary 
noticeably missing from the BERA? 

The BERA is devoid of any discussion about the PCB bioaccumulation properties of Spartina in 
marsh environments. The potential for Spartina to be a significant reservoir ofPCBs in the 
environment has not been identified or quantified, which would be a major factor in FS to 
identify areas for removal and determining total PCB mass calculation. As a major, if not the 
most primary and basic mechanism for transporting PCB in to biota at the base of the food chain, 
the lack of any information in the BERA is a glaring shortcoming in the report. Failure to be 
cognoscente of the potential for Spartina to bioaccumulate PCBs and incorporate them into the 
base of the food chair raises doubts about the technical expertise of the authors ofthe BERA 
work plan, or points to development of a work plan design to produce predictable results with the 
intent to under reporting actual levels of COCs. Regardless of the reason or intent, the fact 
remains that a major flaw in the BERA needs to be rectified. 

Fiddler Crabs (Uca minax or red-jointed, Uca pu gnax or mud fiddler, Uca pugilator or 
sand fiddler} 

"The greatest mean number of crabs, 196 individuals I m2 of substrate, was reported in a 
habitat characterized by medium-sized Spartina (0.5 -1.49 min height), while 176 and 94 
individuals I m2 were observed, respectively, in short Spartina ( <0.5 m tall) and on 
essentially barren substrate (absence of vegetation)." 

Why does the BERA limit reporting of PCBs in fiddler crabs to Aroclor 1268 (BERA, pg. 
S-5)'? 

Why does the BERA report found that they were fiddler crabs present in numbers (200 
young and adult crabs per square meter) that might be expected to occur in a relative 
pristine marsh, but not quantify the amount of sediment brought to the surface on an 
annual basis? 

Is the amount of sediment excavated from the sediments by Fiddler Crabs important 
information for remedies using capping of marsh sediments? 

Why were Fiddler Crabs sampled at a location previously remediated (BERA, Pg. 55)? 

\Vas the BERA data concerning fiddler crab abundance biased by sampling in a previously 
remediated area? 

Can the encountering of the membrane at 40 em be used to infer the minimum depth ofthe 
fiddler crab burrows are 15.75 inches (BERA, pg. 55)? 
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Does the BERA state "these burrows, which often extend to 2 ft in depth .... (HERA, pg. E-
2)? \Vhat are the implications of sediment excavation activity by fiddler crabs to remedies 
involving placement of capping material over the! marsh? 

What is the quantity of sediment brought to the surface annually by over 200 fiddler crabs 
per square meter? 

What is the quantity of sediment brought to the surface annually by the remaining biota 
(other than Fiddler Crabs)? 

Mink (i~fustela vison) 

I 
Even though mink are indigenous and wide-spread ih coastal Georgia, mink are noticeably 
missing from the Site marsh indicating reproductive: failure. Furthermore, no mink analysis is 
presented in the BERA. The reasonable assumption ;is the Chemicals of Concern (COCs) levels 
are sufficiently high around the Site to prevent repr1ductive viabiljty in mink. The range of 
mink should be established as a baseline before tlte Estuary R~media l Action (RA) is 
implemented. TheRA should sufficiently reduce dOCs to allow,; at a minimum, a viable 

I 

reproducing mink population in the Site area. : 
' I 

Does the EPA intend to make identification of thb mink range within the turtle River's 
system and the St. Simons sound estuary a prior ,ty? i 
If the EPA is can make mink range a priority wltat is the timeline for collection of this 
data? ' · 

I 

The BERA notes the presence of mink in the estuar~ and notes these are animals found in the 
I 

estuary. But, in the case of the LCP Site, and the BERA, the abse(lce of any mink in the area is 
glaringly noticeable. Mink are sensitive to the chen1icals present at the LCP Site, such as PCBs. 
It is unknown why the authors of the BERA or the EPA did not understand the significance of 
the absence of mink or make note of this fact, even ~hough the abs;ence was noted by the EPA 
previously (USEP A, 1997). I ' 
After identifying the Mink as an indigenous spec,ies missing from the ecosystem 
surrounding the LCP Chemicals Superfund site,! why did the ~PA eliminate the species 
from the baseline ecological risk assessment when it was obviously one of the most 
im~~d~~~? I I 

; 

Is the EPA aware that mink are a species suscep~ible to adverse impacts from PCB 
exposure and a good indicator species for measuring ecologicil impacts? 

What is the EPA's rationale for elimination of t~e mink from the BERA? 
; 

! 

What is the EPAs explanation for the absence of! mink from the LCP Site? 
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Does the EPA intend to identify the "dead zone' around the LCP Site where mink are 
absent'! 

Does the EPA intend to define the area·where mink are absent, and delineate where viable 
and sustainable mink populations can be found? 

If the EPA does determine the extent of the area where the contamination has eliminated 
the mink population, and will mink be used as a monitoring criteria to assess the Remedial 
Action? 

If the EPA does intend to use the mink and a monitoring indicator, will this be placed in 
the Record of Decision and Consent Decree for the LCP Site? 

Will the EPA recommend mink be used as monitoring criteria for assessment of the 
remedial action? If not, why not? 

The BERA note (Section 6,2.2.5): 
An important source of uncertainty associated with this assessment endpoint is how well 
the river otter exposure model that represents a top-level piscivorous mammal could be 
extrapolated to dolphins and whether the TRV (based on Aroclor 1254 effects to mink) 
could reasonably be applied to dolphins. 

Why should the EPA use otters when mink are an indigenous species and the indicated as 
the proper species to use? 

Does the EPA agree that if an exposure model can be applied from the mink to the dolphin, 
the model can be applied from the dolphin to the mink? 

The lack of a viable reproducing mink population does not indicate no problem, but rather quite 
the opposite. Alarms should be going offwhen an indigenous species shown to be sensitive to 
the chemicals released from the LCP Site is missing. The only conclusion can be a dead zone is 
surrounding the site. The baseline monitoring plan should use the mink as an indicator of marsh 
and estuary recovery. The area without a viable mink population should be delineated and help 
define the area of reproductive failure. The argument that a key species in the estuary is "just not 
present in this area" should not be accepted. The correct observation is "this is the only area 
where the mink is not present". The mink was suggested as an indicator of dolphin health by the 
Potentially Responsible Parties via dosing with Aroclor 1268. Notable is the lack of any mink 
sampling within the Turtle River estuary, which would have produced a real life's samples to use 
as an indicator of dolphin health. But these mink samples are not needed as an indicator of 
dolphin health because there is a wealth of data that has been collected from the resident dolphin 
population in coastal Georgia. It is now known dolphins are sick and Jack of any reporting 
concerning this situation greatly questions to credibility or viability of the BERA as a decision­
making document. 

Is the EPA aware that PCBs have been associated with low mink kit survival and mink are 
a sensitive population to the toxic effects of PCBs (Bursian 2006; Bursian, 2013)? 
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Will the EPA consult literature and establish a r emedial action level that will result in the 
recovery of the mink population at the LCP Site? 

Dolphins 

As previously noted, the lack of any information concerning the res ident dolphin population in 
Turtle River and coastal Georgia is a glaring omission from the BERA. This omission is so 
glaring as to question the motives of the authors of the BERA. Since at least 2004, is been 
known that though dolphin population is grossly contaminated and this fact is been well 
documented. Furthermore stakeholder agencies have collected samples from the resident dolphin 
population, analyze the samples, and even conducteq health assessments on the dolphin 
population. But the authors of the BERA have chosen to ignore th is wealth of data. . ' 

What is the EPA's explanation for not including ~e dolphin dnta in the BERA? 

Did the EPA failed to communicate with the stakJholder agendcs, including the Georgia 
Department of Natural Resources, the National qceanic and A~mospheric Administration, 
and the US Fish and Wildlife Service concerning the dolphin sampling and analysis? 

I ! 
I I 

Was the EPA oblivious to the fact that the same p:eople that weh producing data on the 
LCP Chemicals Superfund site were also doing sampling and ahalysis on the resident 
dolphin population for PCBs associated with the LcP site? 1 

) 

Notable are people who were sampling the dolphins 'and producing peer reviewed journal articles 
had also worked with EPA On-Scene Coordinators ~t the LCP Chcrnicals Superfund Site. It 
stretches the imagination to think that the EPA was ~ot aware of the. gross contamination in the 
resident dolphin population. 1 . 

I : 

Inshore resident dolphin (T. truncates) populations ekhibit long-terrn fidelity to specific estuaries 
and making them excellent sentinels for assessing th~ impact of strbssors on coastal ecosystem 
health (Pulster, 2008). It is not surprising that the implications to hhman health were obvious to 
those studying the dolphins and they questioned the Impact to the people who regularly and 
habitually consumed fish from the same waters (Sch~vacke, 2012). ' 

The plight of the dolphins in Turtle River has been krrlown since at 'teast 2004. It was noted in the 
PCB levels were l 0 times higher than those noted inl the Savannah ,area dolphins (Pulstera, 
2008). Literature reports 102 bottlenose dolphin blulPber samples being analyzed from animals in 
Georgia (Balmer, 20 ll ). The researchers noted that fhe levels of PC'Bs in the dolphins was 
associated with a point source near Brunswick Georgia or the LCPIChemicals Superfund site. 

I 
The study was robust and photo identification was uked to identify iindividual dolphins. Also 
noted were that the male dolphins in Turtle River had the highest cpncentrations ofPCBs 
reported for any marine mammal, worldwide. The A;roclor 1268 le~els were noted to be highest 
in the Brunswick Georgia area and decreasing with distance (Balmer, 20 II). 
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The dolphins in the Turtle River estuary system were given a physical examination in addition to 
being sample for levels ofPCBs. The result of the examination was the identification of anemia, 
hypothyroidism, and immune suppression associated with PCB exposure (Schwacke, 2012). 

A high proportion of the sample dolphins suffer from anemia (26%), which is a fmding 
previously reported being observed with Aroclor 1254. Furthermore the dolphi.ns_showed 
reduced thyroid hormone levels which were negatively correlated with PCB concentrations 
measured in the blubber. There was a correlation between immunity decrease and blubber PCB 
concentrations, which is suspected to increase susceptibility to infection and disease. Contrary to 
the assertions of the Potentially Responsible Parties that Aroclor 1268 is less toxic than other 
forms of PCBs, the re-searchers found the PCB mixture dolphins were exposed have substantial 
toxic potential and potential impacts on other top-level predators. Humans were identified as one 
of those other top-level predators consuming the same as fish species from the same estuary 
(Schwacke, 2012). The significance of this empirical evidence and implications to human 
health appears to have been ignored by the EPA. At a minimum, the EPA has not 
conducted due diligence by conducting a basic literature search for the Superfund Site 
name for data and studies pertinent to the Site and the EPA decision-making process. 

The other notable impacts to the dolphins in Georgia coastal waters were skin disease, and 
specifically lesions. Again, the Brunswick Georgia site was found to have the highest incidence 
of skin lesions in bottlenose dolphins when compared to Sapelo Island Georgia and Sarasota Bay 
Florida (Hart, 2012). 

The dolphins in the Turtle River estuary having the highest PCB concentrations required for any 
Marine mammal has raised considerable concern for both the dolphins and humans consuming 
seafood from this region of the Georgia coast. Dolphin densities were compared for the 
Brunswick Georgia area and the Sapelo Island area. The researchers noted that dolphin density in 
total abundance were sadistically higher in the Sapelo Island area than in Brunswick. 
Furthermore, anthropogenic stressors were identified as an important factor and potentially the 
cause of the differences in abundance density and habitat use observed {Balmer, 2013). 

Research was done to establish the level of PCBs in fish that would result in tissue levels below 
the health effects threshold in dolphins. The model developed estimated that a dietary PCB 
concentration that did not exceed 5.1 ng/g (parts per billion or ppb) would be required to be 
protective of95% of the dolphin population (Hickie, 2013). Very notable is how close the 
proposed maximum dietary PCB concentration is to the level that is protective of human health 
and the high quantity seafood consumer. 

Will the EPA include the large volume of data on the coastal Georgia resident and 
transient dolphin population into the BER~? If not, why not? 

Does the EPA understand the implications to human health from the dolphin data? 

Does the EPA understand that dolphins and humans eat the same fish species? 

Will the EPA incorporate the dolphin data into the HHBRA? If not, why not? 
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.Does the EPA intend to incorporate the large volume of dolphin data into their decision­
making process for the propose plan for the marsh at the LCP Chemicals Superfund site? 

Will the EPA established a maximum allowable l~vel of 5.1 parts per billion (PPB) in fish 
as the goal for the LCP marsh cleanup? 

Notable is dolphin studies were not included in the BERA but were utilized in the Human Health 
Baseline Risk Assessment (HHBRA) to argue the Aroclor 1268 at the LCP Site is distinct and 
recognizable (Pulster, 2005; Pulster 2008). ! 

As noted in the HHBRA: 
"Polychlorinated Biphenyl (PCB) homologu<:; analysis of sediment and biota were 
presented in Kannan et al. (1997) and Kannan et al. (1998). The homologue proportions 
are substantially similar to the proportions in jAroclor 1268.; More recent work indicates 
the same conclusions (Sajwan et al., 2008; Cumbee et al., 2008; Pulster and Maruya, 
2008; Pulster et al., 2005)." 

What is the rational for inclusion of the dolphin s~udies in the HHBRA to argue for only 
Aroclor 1268 sampling and not including them in\ the BERA? ' 

Will the EPA utilize all the dolphins studies identified in these comments and the 
corresponding references to formulate Remedial fction levels protective of the resident 
dolphin population? · : , 

' ! 

The HHBRA discusses using the dolphin data in the !rationalizing to r limiting sampling to 
Aroclor 1268 (Pulster, 2005; Pulster, 2008). i : 

Were Aroclor 1254 found in 81 samples (9%), an~ Aroclor 126~ found in 37 (4.1 %) in 
upland samples (ATSDR, 2014a)? 

lf Aroclor 1254 and Aroclor 1260 were found in Jptand sampl~s, what was the EPA's 
rational for eliminating these PCB Aroclors from; the COC to be sampled for in the LCP 
marsh? 

Were other PCB Aroclors found in upland sampl~s at the LCP!Site, and if so, what was the 
EPA's rational for eliminating these from the cdc to be sampled for in the LCP marsh? 

' 

\Vas PCB congener 206 established as the one defining Aroclori l268 contamination from 
the LCP Site in coastal Georgia (ATSDR, 2014b)'! 

Is PCB congener 206 the most prevalent, or domihant, in Arocior 1268? 

Has a gradient of PCB congener 206 been found emanating fro1m the LCP through 
sediment samples taken in coastal Georgia (ATSDR, 2014b)'! : 
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Using PCB congener 206 as an indicator of the boundaries of the LCP Site contamination, 
what are the geographical boundaries of the contamination from the LCP Site (ATSDR, 
2014b)? 

Did ATSDR compare and contrast total PCBs in fish between the Brunswick Georgia and 
Sapelo Island area (ATSDR, 2014b )? If so, what were the findings (differences 
quantified)? 

Was the purpose of the ATSDR study to "Compare results in people with what is known 
about dolphins" (ATSDR, 2014b)? 

Does the ATSDR study imply what is known about dolphins could be utilized to predict 
impacts to people eating the same fish species (ATSDR, 2014b)? 

Did ATSDR report, "We did find that human and dolphin specimens contain qualitatively 
similar environmental contaminants" (ATSDR, 2014b)? Does this statement imply the 
dolphin data is very important to understanding chemical exposure to people from the 
LCP Site? 

What are the implications to the HHBRA from the BERA not having included the dolphin 
data and studies identified in these comments to the EPA on the BERA? 

The BERA and Dioxin/Furan 

The BERA States: 

Dioxins/furans were collected from three sediment samples in October 2000 at C-6, C-8, 
and C-15 in the LCP estuary. Two additional samples were collected from the Troup 
Creek and Crescent River reference stations. Using the mammalian toxicity equivalency 
factors for each ofthe dioxinlfuran congeners (U.S. EPA, 2008a), the toxicity 
equivalence concentrations (TECs) at the LCP estuary stations ranged from 54 ng/k:g to 
1,878 ng/kg. At the two reference stations the dioxin TEC concentrations were less than 
l 0 nglk:g. The EPA Region 4 sediment screening-level for dioxins is 2.5 nglk:g which are 
based on the most toxic form of dioxin (2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)). 
The maximum concentration ofTCDD in the reference samples was 1.7 ng/kg while the 
highest concentration ofTCDD from the three estuary sainples was 53.7 nglk:g at C-6. 
Therefore, dioxins/:furans are of concern. However, no further sediment or biota samples 
were analyzed for dioxins/:furans during the monitoring program. Therefore, potential 
risk cannot be adequately evaluated in this assessment based on the three sediment 
samples collected in 2000, but will be discussed further in the uncertainty section. 
(emphasis added) 

Are the TECs (a.k.a TEQ) reported 2 to 4 orders of magnitude higher than the EPA 
screening level of dioxin of 2.5 ng/kg? · 
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\Vas any effort whatsoever made by the EPA to o~tain existing dioxin/furan data from the 
St. Simons Sound in which the LCP Site is located? 

Did the EPA ask Stakeholder Agencies if they had collected Dioxin/Furan data for the St. 
Simons sound estuarine system? 

Did the EPA take into consideration the Dioxin/Furan sampling of Southern Flounder and 
Black Drum (both whole and filet) in Turtle River in 1989 (GADRN, 1989)? 

Did the EPA take into consideration the Dioxin/Furan sampling of Southern Flounder, 
Black Drum. Sheephead, and Hardhead Catfish (filet) in Turtle River in 1990 (GADRN, 
1990)? 

Did the EPA take into consideration the Dioxin/F~ran sampling of Southern Flounder, 
Black Drum. Sheephead, (whole and filet) in Turtle River in 1991 (GADRN, 1991)? 

Did the EPA take into consideration the Dioxin!F~ran sampling of Southern Flounder, 
I 

Atlantic Croaker, and Gafftopsail Catfish (whole pnd filet) in Turtle River in 1992 
(GADRi"l, 1992)? 

Did the EPA take into consideration the Dioxin/F';lran sampling of Southern Flounder, 
Black Drum, and Hardhead Catfish (whole and fil et) in Turtle River in 1993 (GADRN, 
1993)? 

Did the EPA take into consideration the Dioxin/Ft,~ran sampling of Southern Flounder, and 
Stripped Mullet, (whole and filet) in Turtle River ~n 1993 (GADRt"l, 1993)? 

: ! 

Did the EPA consider the four samples for Dioxin/Furan taken ,in the Altamaha Canal 
south of the LCP Site in 2011 with results above the 2.5 NG/Kd TEC (a.k.a TEQ) of 62, 
130,68, and 20 nglkg (EPA, 2011)? ~ 

I 
Did the EPA consider the December 1995 EPA Cdmmunity Based Environmental Project's 
14 sediment samples from the Turtle River/St. Simons Sound a rea? 

I 
I 

I 
In light of all the above Dioxin/Furan sampling conducted by the EPA or one of the LCP 
Chemicals Superfund Site Stakeholder agency, wl~y should anyone, or the court who 
considers the Consent Decree, believe the EPA when it states, '•Therefore, potential risk 
cannot be adequately evaluated in this assessment; based on the three sediment samples 
collected in 2000, but will be discussed further in the uncertainty section"? 

The EPA has interjected data from the lake Onondaga LCP site located near Syracuse, New 
York, into the Proposed Plan for the LCP site in Bruriswick Georgi~ . Unlike the LCP site located 
in Brunswick Georgia, there was a significant amount of dioxin data collected at the LCP site 
located in New York (USEPA, 2002). 
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Was whole fish sampling for dioxin and furan in juvenal and adult fish conducted at the 
LCP site in Brunswick Georgia, or only at the Lake Onondaga Site? 

Do the dioxin and furan sampling at the Lake Onondaga site in New York find a risks to 
wildlife from dioxin and furans (USEP A, 2002)? 

If the risk from wildlife from dioxin and furans was found at the Lake Onondaga site, with 
those risks be applied to the wildlife at the LCP site in Brunswick Georgia'? If not, why 
not? 

If the EPA is using data from the Lake Onondaga Site for decision-making concerning 
sampling of dioxin and furan at the LCP site in Brunswick Georgia and to delay such 
sampling until after the Record of Decision and Consent Decree, why not use the same 
reasoning to utilize the data for estimating risk in Brunswick from the observations at the 
New York site? 

Will the EPA order whole fish sampling for dioxin/furan in juvenal and adult fish from 
Turtle River to obtain the same quality data as used at Lake Onondaga, New York? 

"In mammals, learning behavior and development of the reproductive system appear to 
be among the most sensitive effects following prenatal exposure. In general, the embryo 
or fetus is more sensitive than the adult to dioxin-induced mortality across all species 
(ATSDR, 1998c, U.S. EPA, 1994a). 
Environmental exposure to dioxins includes various mixtures of CDDs, CDFs, and some 
PCBs. These mixtures of dioxin-like chemicals cause multiple effects that vary according 
to species susceptibility, congeners present, and interactions." (US EPA, l994a) 

Did the BERA include the dioxin and furans within the Turtle River area in their 
calculations for PCBs, dioxins, and furans TEQ or the hazard quotient or the hazard 
index? 

Manatee 

The Manatee, and endangered and protected species, is mentioned in the BERA but none of the 
work recommended by the US Fish and Wildlife Service (USFWS) has been completed. Again, 
the recommended work was centered on the keystone plant species in the LCP marsh, Spartina. 

Did the USFWS f"md a need to examining the roots and note cleaning of the Spartina could 
result in an underestimation of the exposure scenario of herbivores like the Manatees, and 
the others in residents year round (USFWS, 1996)? 

What was the EPA's rationale for not including the Manatee in the Baseline Ecological 
Risk Assessment? 

1s EPA aware that the Manatees is an endangered and protected species? 
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What action is the EPA taking at the LCP Chemicals Superfund site to assure the Manatee 
is not consuming excessive amounts of PCBs, mercury, and dioxin via the cord grass 
(Spartina)? 

Did the EPA make an estimation about how much sediment the Manatee would consume 
while foraging on the cordgrass (Spartina)? If not: why not? 

Diamondback Terrapin 

Early in the examination of the LCP Chemicals Superfund Site for ecological damage the 
diamondback terrapins were examined. The terrapins were found tq be sutTering from wasting 
syndrome and reproductive problems. The BERA appears to have drifted away from the 
empirical evidence presented to modeling impacts. 

In light of the wasting syndrome reproductive p rqbtems identified with the Terrapin, how 
did the BERA come to the conclusion that there is a hazard index or hazard quotient less 
than one? 

Is it possible to have reproductive failure and a hazard quotient or hazard index less than 
one? · 

Is it true that the levels of PCBs observed in the ~errapin eggs ~as in excess of 600 ppm 
(USEPA, 1997)? I 

Were the eggs examined for reproductive viabil itf? 

What were the results of the examination of the T,errapin eggs fo r reproductive viability? 
! 

Will the Terrapin be included in the species used 
1
for monitoring and evaluating the 

remedial action efficacy? 

Human Health Baseline Risk Assessment Commtints and Questions 

The only appropriate way to start the review of the Human Health Baseline Risk Assessment is 
with the following two quotes from studies that do, unlike the EPA or the Potentially 
Responsible Parties, fully realize the serious and dangerous situation facing people residing 
around the LCP Chemicals Superfund Site, the need; to evaluate tht;! dolphin data, studies and 
reports; and, in particular anyone consuming seafood from the St. Simons Sound estuarine 
system. 
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"Moreover, PCB signatures in dolphin blubber closely resembled those in local preferred 
prey fish species, strengthening the hypothesis that inshore1T. truncatus populations 
exhibit long-term fidelity to specific estuaries and making them excellent sentinels for 
assessing the impact of stressors on coastal ecosystem health (Pulster, 2008)". 

''The severity of the effects suggests that the PCB mixture to which the Georgia dolphins 
were exposed has substantial toxic potential and further studies are warranted to 



elucidate mechanisms and potential impacts on other top-level predators, inCluding 
humans, who regularly consume fish from the same marine waters (Schwacke, 
2011)." 

When reviewing the Human Health Baseline Risk Assessment (HHBRA) is important to keep in 
mind the saying "garbage in garbage out". ln case of the HHBRA, there was plenty of garbage to 
go around. But in spite of the tendency to make light of how bad the document is, the 
ramifications to Glynn County and the surrounding Brunswick community are real, serious, and 
have significant ramifications to the furure health and welfare of the citizens of Glynn County, 
and anyone from the surrounding coastal Georgia Counties catching and consuming seafood 
from the contaminated areas. Furthermore, the area of contamination delineated appears 
incomplete and limiting the remedial activities the site property boundaries could be grossly 
inadequate. The failure to produce a viable document is a real threat to human health. Like the 
Baseline Ecological Risk Assessment, what is missing from the report is more notable than what 
is in the report. In addition to the dismal quality of the report, the EPA has a long history of less 
than competent efforts to protect human health and the environment around the LCP Chemicals 
Superfund site for the past 20 years. This indicates the EPA has never had a fum grasp on the 
seriousness of the problem at the LCP Chemicals Superfund Site. Further aggravating the 
problem is the numerous changes in s EPA Remedial Project Managers, which is not meant to 
reflect on the character of the Remedial Project Managers but rather another indicator of the EPA 
management's inability to put a lucid and comprehensive plan together for the LCP Chemicals 
Superfund Site and move the cleanup ahead in a timely manner. 

Numerous action items were identified for the EPA to implement in the Brunswick, Glynn 
County, community to protect people from the risks from the LCP Chemicals Superfund Site. 
These include, but not limited to, following recommendations from the Agency for Toxic 
Substances and Disease Registry (ATSDR, 1994, 1996, 1999, 20 14): 

Raise awareness about the fishing advisories among residents and healthcare 
providers. 
Improve the fishing advisory signs so that they are more easily seen. 
Maintain the fishing advisory w1til the source of contamination is removed. 
Continue public education regarding the hazards of consuming Mercury contaminated 
seafood with a focus on pregnant and nursing women, children, the elderly, and those 
with compromised immune systems. Evaluate the feasibility of developing a fact 
sheet based on the Georgia DNR guidelines for eating fish from Georgia waters, 
specific for fishing areas in Glynn County to be made available were fishing licenses 
are sold. 

What programs has the EPA implemented to raise awareness about fishing ad\isories 
among residents and healthcare pro,iders? 

What were the dates of the EPA initiatives to raise awareness with health care providers 
about the seafood advisories? 
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What improvements did the EPA make to the fi shery advisory signs so they are more easily 
seen'? 

How many fish advisory signs has the EPA had placed in the community? 

Where are the fish advisory signs the EPA has p lflced in the community located? 

What is the EPA's budget for fish advisory signs? 

What is the EPA's budget to maintain the fish advisory until the source of contamination is 
removed? 

What is the EPA's budget for continuing public education regarding the hazards of 
consuming mercury and PCB contaminated seafood? 

How does the EPA focusing on pregnant and nm'sing women, children, the elderly, and 
those with compromised immune systems? 

The EPA answering the above questions is critical in evaluating the Feasibility Study since 
institutional controls are be considered for protectio'n of human health. The EPA's performance 
over the past 20 years in implementing recommendations protective of human health will be a 
very good indicator of what can be expected moving forward. Indications are the EPA is inept 

I 

and does not have the management continuity to imp lement or manage a competent program of 
institutional controls. Therefore, at a minimum, the EPA should appropriate sufficient funding to 
have the appropriate actions implemented on the lotallevel for as long at the threat from 
contaminated seafood remains. 

Will the EPA require an appropriation or appropriate funding to implement the already 
identified activities to better protect human health and the environment? 

Will the EPA expedite the appropriation of fun~s to impleme~t the recommendations 
intend to help protect human health? 

The stated goal ofthe HHBRA is: The overall goaLofthis risk assessment is to develop essential 
scientific information that can be used in decision-making regarding the LCP Chemicals Site 
estuary in support of an evaluation of the need for remedial action. 

! j 

The guidelines for seafood sampling utilized for the HHBRA state: 

"For scaled fish, fillets should be scaled bu~ left with the skin on. For fish without scales, 
the skin should be removed from the fillet 'i (GA-DNR) (FTAC, 1992). 

I 

Are the fish samples collected from Turtle River being prepared according to the 
appropriate protocols and the skin and belly flap left on the fil et? 
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\Vas whole fish sampling conducted in order to determine the range of exposures human 
consumers might encounter? 

·'for the fish consumption risk assessment, both RME and CTE exposure assumptions 
(Table 1 0) were developed from US EPA (1997a) and other sources (DHHS, 1999; 
Appendix B)." 

Agency for Toxic Substances and Disease Registry (ATSDR) Public Health Assessment (PHA) 
found the 1999 Department of Health and Human Services (DHHS) report on seafood 
consumption from the turtle River area to be inappropriate for estimating risk to the African­
American population in Brunswick and Glynn County Georgia. Specifically, ATSDR noted: 

"And fmally, it should be noted that African-Americans made up only 4% (9 out of 211) 
of the people who participated in the study. African-Americans make up 26% ofthe 
population of Glynn County and nearly 40% of the population within four miles of the 
LCP Chemicals Site. Therefore, African-Americans are underrepresented in the 
Brunswick fish study. 
A study of fishers along the Savannah River showed that African-Americans 
• Eat more fish meals per month than whites (average, 5.4 vs. 2.9), 
• Eat slightly larger portions than whites (average, 13.7 oz. vs. 13.1), and 
• Eat higher amounts offish per month than whites (average, 75 ounces vs. 41 ounces). 
It is reasonable to assume that the fish-eating habits of African-Americans in Brunswick, 
Georgia, are similar to African-Americans along the Savannah River. Therefore, African 
Americans who fish along the Turtle River are likely to have higher exposure to mercury 
from eating fish than whites. The results of the Brunswick fish study should not be 
applied to African Americans in the Brunswick area for those reasons." (ATSDR, 2014a) 

Notable is that the EPA's own database found 72% the population within l Y1 miles ofthe LCP 
site reported their race as black, or African American. In addition based on reported 1999 
household income 32% reported under $15,000, and 18% under $25,000 (EPA, 20 15). 

The authors of the HHBRA put great weight in the average yearly income of the coastal Georgia 
residents in evaluating seafood consumption patterns. The HHBRA reports the average yearly 
income of coastal Georgia ZIP Codes as being $38,193. Obviously the EPA's own data indicates 
the actual income level of over 50% of the people is less than half that was what is reported in 
the report. The HHBRA stated: 
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"There were very few consumers of Striped Mullet and Spot. Census data can provide the 
average income per zip code. The average income of the zip codes of anglers harvesting 
Spot and Striped Mullet were obtained from databases maintained by the Missouri 
Census Data Center (MCDC, 2006). The average yearly income of the zip codes of the 
coastal Georgia residents harvesting Spot from 2001 to 2005 was $35,240. The average 
yearly income of the zip codes of the coastal Georgia residents harvesting Striped Mullet 
from 2001 to 2005 was $37,847. The average yearly income of all the coastal Georgia zip 
codes was $38,193. These income values seem quite similar." 



Did the EPA review their own demographic data for the area around the LCP Chemicals 
Superfund site when reviewing the HHBRA (EPA, 2015)? 

Did the EPA advise the authors of the HHBRA that they could fi nd more accurate 
demographic data and household income data on the EPA's w ebsite (EPA, 2015)? 

Is obvious the authors of the HHBRA were struggl ing to find data. Even data points ofthe single 
fishermen appeared to be important to them. It is obvious the authors were struggling to find 
demographic data. As noted in the HHBRA: 

And, 

"It is interesting to note that of the group of ni ne anglers who harvested Spot from 2001 
through 2005, only one came from Brunswick (emphasis added) whereas four came 
from Savannah. The average zip code incomb of this single Brunswick angler was 
$23,898. The average zip code income ofthd Savannah anglers ranged from $18,830 to 
$60,182. In addition, there may be income variability withih a single zip code but income 
data for smaller areas are not available." 

"It is possible that some subsistence anglers lived in the Savannah zip code in which the 
average income was $18,830. However, non~ ofthese angl ~ rs were from the Brunswick 
area and there remains no evidence that there were subsistence anglers in the Brunswick 
area." 

If the authors of the HHBRA were using income as an indicator ofwhether fishennen were or 
were not subsistence anglers, 32% of people living \yithin 1 V2 mi l ~s of the LCP Site having an 
annual household income of under $15,000 would hilve been very s ignificant and the only 
conclusion that could be made is that there are a very significant number of subsistence fishers in 
Brunswick, Georgia, based upon the metrics utilized in the HHBRA. 

\Viii the EPA utilize the income data from their ,f ebsite to modify the HHBRA to indicate 
there's a high likelihood of a significant numbers of subsistence fishers within close 
proximity to the LCP site? I 

I 
l 

Over and over the authors of the HHBRA utilize datp from a relative small number of people. 
They found two Glynn County residents identifying :themselves as 

1
subsistcnce fishers as being 

significant. As noted in the HHBRA: 
1 

' 

"Appendix B of the HHBRA- Because the ATSDR/GCHO seafood survey (DHHS, 
I 

1999) included two Glynn County residents who identified : themselves as "subsistence" 
I 

fishers, this risk assessment included an evaluation of hypothetical high quantity 
consumers of fish." ' 

It was obvious while reading the HHBRA that the authors were going to great extent to disprove 
through data on income and demographics that they ;were not subsistence fishers. Long and 
detailed discussions about what was or was not a subsistence fish filled the HHBRA. It was 
obvious the authors lost site of the purpose of the HHBRA and that is to establish the likely 
amount in seafood being consumed by the local population. Furthcnnorc the HHBRA should 
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utilize ecological data as an indicator of potential impacts to human health and the environment. 
The BERA appeared to selectively exclude data that would have provided the needed 
information through sentinel species such as dolphins. But the plight of the dolphins and its 
implication to human health and the environment is not lost on researchers in coastal Georgia 
(Schwacke, 20 12). A great deal of research and study has been conducted on the resident dolphin 
population. The extremely high levels noted in the dolphins led to significant concerns about the 
human population consuming seafood in coastal Georgia. Sampling of nine humans did take 
place in the area of Sapelo Island and the results were reported to the personnel from stakeholder 
agencies and the EPA Remedial Project Managers working on the LCP Chemicals Superfund 
Site (ATSDR, 2014b). Without doubt the presentation was about the LCP Site since it 
specifically mentioned the LCP Site 25 times. Also notable is the authors of the HHBRA use the 
same dolphins studies that were used to link the PCBs found in humans to the LCP Site to define 
Aroclor 1268 (Pulster, 2005; Pulster 2008). Actually, the studies quoted by the HHBRA authors 
unequivocally identified the signature as being linked with the LCP site and noted his potential 
to harm human health and the environment. 

''Legacy organochlorine ( OC) contaminants continue to pose a potential risk to 
ecological and human health in coastal aquatic ecosystems of the southeastern 
United States." (Pulster, 2005) 

Does the EPA agree that the definition of Aroclor 1268 presented in Pulster, 2005 and 
Pulster, 2008 was used in the HHBRA to define PCBs associated with the LCP site? 

Does EPA agree that the same PCB profile described in Pulster, 2005 and Pulster, 2008 was 
used to define an associate the PCBs found in humans sampled in the Sapelo Island area 
(ATSDR, 2014b)? 

The September 3, 2014 presentation, Polychlorinated Biphenyls (PCBs) in Georgia Coastal 
Environments and Populations, to provide helpful information about the quantities of fish 
consumed in coastal Georgia. Based upon the surveyed fishermen, the appropriate annual 
number of seafood meals to be utilized for calculations in the HHBRA would be 156 (3 meals 
per week X 52 weeks= 156 meals per year) rather than the 40 utilized for risk-based calculations 
in the HHBRA. Notable is the 8 of the people sampled were from a community of 195 people 
and represent over 4% of the population. The high consumption consumer might exceed 156 
meals per year the EPA should consider a greater number of meals per year than 156. 

Will the more current data (ATSDR, 2014b) collected in coastal Georgia rather than the 
discredited data that's now 20 years old (DHHS, 1999)? 

Will the EPA set the annual number of seafood meals consumed by the high quantity 
consumer at 156 or higher? 

Will the EPA increase the size of the meal to reflect those consumed by African-Americans 
as reported in the Public Health Assessment (ATSDR, 2014a)? 
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As noted in real world survey of coastal Georgia fish consumers, the following consumption 
habits were documented (ATSDR, 2014b). The actual seafood consumption habits are far 
different the assumptions used in calculating risk, which were based upon filets only, and did not 
consider fish egg (roe) consumption. 

- Filet with skin removed -II% 
-Filet with skin on- 33% 
- Whole fish (gutted)- 56% 
-Whole fish (not gutted)- 11% 
-Fish eggs -44% 

The cultural habits and preferences for seafood preparation and consumption are discussed 
further in the section- Feasibility Study Comments and Questions.! 

A considerable effort was made to obtain the samplitig results and (he reported high and low 
level oftotal PCBs observed in the nine sampled human subjects (ATSDR, 2014b). The 
numerical total PCB data in conjunction with the tot<,t l PCB data fr6m fish and shellfish could be 
utilized to better set maximum health-based remedial action goals. Good data is critical to 
accurate assessments through the calculations used to detennine ris,k and set remedial action 
goals protective of human health and the environmeqt. Even though quantitative results were 
presented at the September 3, 2014 meeting, the CD¢ and the agen:cies involved in producing the 
data have refused to provide the information critical to formulating! a robust and protective 
cleanup plan and remedial action. Therefore, it becarpe necessary t~ submit a Freedom of 
Information Act (FOIA) request to the Center for Disease Control (CDC). The FOIA was 
submitted in a timely manner that the CDC has been excessively rdcalcitrant and resistant to 
releasing any data. An Expedited Processing Request was submitted due to the limited time 

I ' 

provided to submit conunents to the EPA on the Proposed Plan fo r'the marsh at the LCP site. At 
this time, it appears the EPA public comment period on the proposed plan will close without the 
requested data being received for inclusion two in the publ.ic particfpation and comment phase of 
the proposed plan decision-making process. At this time it is the intent of the Glynn 
Environmental Coalition to continue efforts to obtain the data critiqal to a robust and protective 
Proposed Plan, Remedial Design, and Remedial Act(on in the LCPimarsh. Furthermore, the 
Glynn Environmental Coalition may exercise its right to challenge ~he Consent Decree when 
entered before the court and request the data be incorporated into t~e Proposed Plan, Record of 
Decision, and the Consent Decree. 

The history of the effort of the Glynn Environmentat Coalition to obtain the high and low levels 
of total PCBs observed in the human sampling study follows: · 

September 3, 2014: ATSDR presentation " l~olychlorinated Biphenyls (PCBs) in 
Georgia Coastal Environments and Populations" takes place. 
• October 17, 2014: FOIA request to CDC/ TSDR for the underlying data, reports, or 
other information concerning Polychlorinated Biphenyls (PCBs) in: Georgia Coastal 
Environments and Populations, presented on September 3, 2014, by the Health Studies Branch, 
by Lorraine Backer and David Mellard, National Center for Environmental Health Eastern 
Branch, Agency for Toxic Substances and Disease Registry. 
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October 22, 2014: FOIA responds acknowledging receipt- informs that they will not be 
able to comply within the 30 days max provided by statute (20 business days plus ten day 
extension). 

November 7, 2014: Glynn Environmental Coalition contacts FOIA in effort to speed up 
process. "Due to the need for a prompt response to Request Number: 15-00080-FOIA, we 
request communications concerning any charges be made via email or arrangements for pre­
payment be arrange to avoid any delays." 
• November 14, 2014: Update from CDC on progress of request. 

November 25, 2014: Glynn Environmental Coalition emails CDC to narrow request in 
effort to expedite response; Concerning the Study presented. The scope of the request can be 
narrowed to: 

The study Methods 
Individual analytical results with identifying information redacted 
Study maps 
Abstract or Summary Report 
Full report w/o identifying information about the participants 
References and bibliography 

CDC acknowledges receipt and revised request was sent to appropriate program oft!ce for a new 
search - refused to provide date by which request would be completed. 
• December 19, 2014: Glynn Environmental Coalition calls CDC re: FOIA request. 
• January 6, 2015: Letter from CDC stating amended request was still being processed, 
that CDC is under backlog, and CDC cannot give a timeframe for when request would be 
completed. 

January 26, 2015: Glynn Environmental Coalition officially requests expedited 
processing for the request. 
• February 2, 2015: CDC denies expedited processing request and 30-day appeal process 
begins. 
• February 20, 2015: Appeal of denial for Expedited Processing sent to CDC FOIA Office. 

February 24, 2015: CDC Acknowledgement of Receipt of Administrative Appeal 
• March 16, 2015: EPA public comment period expires on the LCP Chemicals Superfund 
Site Proposed Plan. 

Extensive contamination of the turtle River area with dioxin and furans has been documented 
over a number of decades but is noticeably missing from the HHBRA. Failure to collect dioxin 
and furan data over a 20 year at the LCP site strains the credibility of EPA management and 
those conducting the investigation of the site. The EPA has clear and specific guidance for 
assessing risk from sites with chemicals with dioxin like and non-dioxin like risks such as PCBs 
and assessing the carcinogenic and non-carcinogenic risk (EPA, 2000). 
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"Therefore, separate risk assessments should be conducted for the dioxin-like and 
nondioxin-like PCB congeners if the congener analysis indicates elevated concentrations 
of dioxin-like congeners relative to the typical commercial mixtures (IRIS, 1999; U.S. 
EPA, 1996c ). 

Therefore, failure to evaluate the dioxin-like PCB congeners could result in 
underestimating cancer risk. 



Dioxins have been shown to cause adverse dttvelopmental effects in fish, birds, and 
mammals at low exposure levels. Several studies in humans have suggested that dioxin 
exposure may cause adverse effects in children and in the developing fetus. 

In mammals, learning behavior and development of the reproductive system appear to be 
among the most sensitive effects following prenatal exposure. In general, the embryo or 
fetus is more sensitive than the adult to dioxin-induced mortality across all species 
(A TSDR, 1998c, U.S. EPA, 1994a). 

Environmental exposure to dioxins includes various mixtures of CDDs, CDFs, and some 
PCBs. These mixtures of dioxin-like chemicals cause multi~ le effects that vary according 
to species susceptibility, congeners present, and interactions. 

Risk assessment of these complex mixtures is based on the assumption that effects are 
additive and there is some experimental evidyncc to support this (U.S. EPA. 2000). 

. ' 

Organochlorine pesticides, PCBs, dioxins/fu ifins tend to concentrate in fatty tissues 
(Armbruster et al. 1989; Branson et al. , 1985; Bruggeman et al. 1984; Gutenmann et al. 
1992; Kleeman et al., 1986a, 1986b; Ryan ct al., 1983; Skea et at., 1979; Sanders and 
Hayes 1988; U.S. EPA, 1995a ). Many of the~e compounds are neither readily 
metabolized nor excreted and thus tend to bidmagnify through the food web (Gardner 
and White, 1990; Lake et al., 1995 ; Metcalf dnd Metcalf, 1997; Muir et al., 1986; Niimi 
and Oliver, 1989; Oliver and Ni imi. 1988; U.S. EPA, 1995a)." 

Will the EPA utilize existing dioxin and furan in fish data and incorporated into the 
HHBRA risk analysis (GA DNR, 1989; GADNR, ~990; GADNR 1991; GADNR, 1992; 
GADNR, 1993; GADNR, 1994)? If not, why not? ' 

' 
Remedial Investigation Comments and Questions! 

I 
The Remedial Investigation (Rl) appears to present cipining and unsubstantiated statements of 
fact. The quantity and quality of the data used in theJ RI appears to have flawed the remaining 
site documents. Significant data gaps need tilling before a viable RifFS can be produced for the 
LCP Site. As previously noted in comments from the stakeholder agencies, quantity of data 
should not be confused with quality of data. · 

8.2.3.2.2 Fish Consumer Scenarios 

24 

"The fish consumer scenarios are used to evaluate potential ,exposure to COPC in fish 
caught in areas of the estuary proximate to the LCP Site. Fish Consumption Guidelines 
(FCGs) have been established by GADNR for these areas (GANDR 2011) and these 
FCGs are made available to the public via th~ GADNR website. GADNR also posts 
signagc in areas subject to the FCGs to advise anglers a ijout the potential hazards 



associated with consuming fish and shellfish from these areas.( emphasis added) .... 
The recreational fish consumer scenario is used to evaluate exposure to recreational 
anglers who consistently consume fish from the LCP estuary over a long period of time 
(e.g., 26 meals per year for 30 years for adults) ...... The high quantity fish consumer 
scenario is used to evaluate exposures to individuals who consume more locally-caught 
fish than the typical recreational angler (e.g., 40 meals per year for 30 years for adults)." 

How many signs have been posted by the GADNR in the area and where are the signs 
located'? 

Has the high quantity fish consumer meal assumption of 40 meals per year been discredited 
(ATSDR, 2014a)? 

Are a more appropriate number of meals for the high quantity fish consumer closer to 156 
per year (ATSDR, 2014b)? 

8.2.3.2.3 Shellfish Consumer Scenario 

"The shellfish consumer scenario is used to evaluate potential exposure to COPC in 
shellfish (e.g., white shrimp and blue crab) caught in areas of the estuary proximate to the 
LCP Site. As described above for fish, GADNR also develops FCGs for shellfish. The 
shell fish consumer scenario assumes consistent and long-term consumption of shellfish 
directly from the LCP estuary (e.g., 19 meals per year for 30 years for adults). This 
scenario uses data on the amount of shellfish fish consumed by children, adolescents, and 
adults in the United States (EPA, 1997a)." 

Does the EPA actually believe the data presented in the RI for shellfish consumption in 
light of catching crabs and casting for shrimp being recreational activities in coastal 
Georgia? 

Has either the EPA or the Responsible Parties noticed all the docks along Turtle River and 
the crab trap lines extending onto the water? 

Did the authors of the RI make any attempt to observe seafood harvest and consumption 
patterns along the Georgia Coast or are all the assumptions in the RI averages of the entire 
population of the United States? 

Is the EPA aware of just how dangerous applying data from national consumption pattern 
is when determining risk to a local population from a locally contaminated food source? 

What does the FDA recommend to do when a locally contaminated food source is 
encountered? 
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8.2.6 Characterization of Uncertainties 
" ... posted signage generally serve to discourage the consumption of significant amounts 
of seafood from the area, particularly given the number of meals assumed to be eaten 
consisting of fish caught in the LCP estuary;., 

What is the study cited in support of the conclusion " .. .. posted sign age generally 
serve to discourage the consumption of significant amounts of seafood from the 
area ... " ? 

Are the authors of the Rl citing a study or opinion when' they state " .... posted 
signage generally serve to discourage the consumption of significant amounts of 
seafood from the area ... " '? 

What is the definition of the LCP estuary ;\nd what are the geographical 
boundaries? : 

Is the "LCP estuary" defined by the ex ten ~ of contamination from the LCP Site in 
coastal Georgia? · 

Does the Georgia Department of Natural Resources seafood consumption advisories 
encompass the entire ... LCP estuary" '? 

Have any agencies questioned the need to extend the ext~nt of seafood consumption 
advisories due to the spread of contamination from the ~.CP Site (ARSDR, 2014b)? 

Have any recommendations or suggestion~ been made cc;mcerning expanding the 
sampling and analysis in the ecosystem and humans to ~ore fully identify the extent 
of LCP Site contaminants spread (A TSDR\ 2014b)? ! 

. 
8.3.3.4 Chemicals of Potential Concern (only mention of dioxin 'in the Rl) 

"Several additional organic chemicals were dbtected in a small number of samples at 
concentrations above the conservati ve EEVs, pncluding dichlorodiphenyltrichloroethane 
(4,4'DDT), dioxin/furan congeners, bis(2-ethf lhexyl)phthalate, 3,4-methylphenol, 
butylbenzylphthalate, and hexachlorobenzene. These chemicals are not quantitatively 
evaluated for benthic or food chain risks, but 1are discussed qualitatively in the OUI 
~M~ I ' 

Were the chemicals detected in a small number o~ samples or were they identified for 
analysis in a small number of samples'? 

How many samples were taken in the LCP Site mitrsh, and how many were specified for 
dioxin and furan analysis? 

What is the difference between qualitative and qu:antitative when establishing risk in a 
document like the BERA? 
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How was risk established through a qualitative discussion of dioxin and furan in the 
BERA? 

Did the quality and completeness of the sampling and analysis for dioxin and furan in the 
Rl a hindrance to evaluating risk in the BERA and HHBRA? 

8.3.5.8 Piscivorous Mammals (Assessment Endpoint 7) 

"One LOE was used to evaluate the viability ofpiscivorous mammals foraging within the 
LCP estuary: HQs derived from food-web exposure models for river otters. The 
following is a summary of the fmdings: 

• The modeling study for river otters generated Site NOAEL HQs for Aroclor-1268 
(based on a TRV for Aroclor 1254) that ranged from 0.1 to 3.9. No LOAEL-based HQ 
for Aroclor-1268 exceeded l. In addition, no risk of adverse effects was predicted for 
mercury or lead exposures. Based on these findings, the BERA Report concluded that the 
potential risk to the viability of piscivorous mammalian species utilizing the LCP estuary 
is minimal." 

·would the conclusion " .... BERA Report concluded that the potential risk to the viability of 
piscivorous mammalian species utilizing the LCP estuary is minimal'' if the dophin data 
was added to the BERA (Balmer, 2011; Balmer, 2013a; Balmer 2013b; Hart, 2012; Hickie, 
2013; NOAA, 2013; Polster, 2005; Pulster, 2008; Schwacke, 2012)? 

What impacts to dolphin health were found in the studies (Balmer, 2011; Balmer, 2013a; 
Balmer 2013b; Hart, 2012; Hickie, 2013; NOAA, 2013; Pulster, 2005; Pulster, 2008; 
Schwacke, 2012)? 

Were the health effects found in dolphins "minimal" (Balmer, 2011; Balmer, 2013a; 
Balmer 2013b; Hart, 2012; Hickie, 2013; NOAA, 2013; Pulster, 2005; Pulster, 2008; 
Schwacke, 2012)? 

Were the chemicals found in the dolphins linked to the LCP Site (ATSDR, 2014b)? 

Would the EPA find the absence of an indigenous species like the mink from the LCP Site 
significant? 

\Vould the absence of a viable mink population indicate there is a dead zone where mink 
cannot survive around the LCP Site? 

\Vould a dead zone where mink cannot survive be described by the EPA as "minimal 
risk"? 

·would the EPA agree that the observations in the dolphin population indicate the models 
referenced in the Rl are significantly flawed and do not agree with the observed ecological 
impacts? If not, why not? 
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What is the definition of "minimal risk" used in the RI? 

Does the empirical evidence documented prove the models in the BERA and RI do not hold 
up when compared what is known about ecosystem on the Georgia coast and the impacts 
from the chemicals associated with the LCP Site (Balmer, 2011; Balmer, 2013a; Balmer 
2013b; Har t, 2012; Rickie, 2013; NOAA, 2013; Pulster, 2005; Pulster , 2008; Schwacke, 
2012, ATSDR, 2014b)'! 

Feasibility Study Comments and Q uestions 

The Feasibility Study (FS) could not be fully evaluated for a number of reasons. Most 
frequently, there was an insufficient amount of inf01m ation or the technologies previously 

I 

identified for consideration by the stakeholder agencies were not carried through the FS 
evaluation process. Much of the data utilized over the 20 years the:Fs was produced became 
outdated or otherwise discredited. More current data was produced about the state and condition 
of the ecosystem, cultural seafood consumption preferences, and d~mographlcs of the 
populations most impacted from the Site. To a larg~ extent, the c~rrent data was not 
incorporated into the LCP site documents, and therefore not utilizdd in the FS. The FS became 
dated, lost continuity of process over the extended number of year~, and otherwise became 
disconnected with the realities of Site conditions an~i the surrounding community. 

Significant deficiencies identified in the FS were: · 

-The seafood consumption data underlying risk ca l ~ulations was discredited by ATSDR and 
new data became available to evaluate human expo$ure to Site cqcs (ATSDR, 2014a; ATSDR, 
20 14b ). The appropriate meals per year number apP,ear to be closer to 156 than the 40 previously 
used. The assumption that people consume only the fish filet appears to be wrong, also. The 
recalculation of risk and cleanup goals could signif'itantly change the scope of work and the 
technologies considered for remediation. · 

- Dioxin and furan chemicals were not tested for, nor did the LCP Site documents include 
available data. Without inclusion of the dioxin andifuran data, an accurate risk assessment and 
remedial action plan cannot be completed. It appdrs the FS is ba~ed upon assumptions and not 
data concerning dioxin and furan, and ignores these chemicals wo~1ld be additive to the cancer 
and non-cancer risks associated with PCBs due to the similar structure of the molecules and 
similar modes of action. Without the dioxin and fuian data, the ri~k calculations can only be 
assumed to grossly understate the actual risks. Furthermore, with the addition of the observation 
that toxicity tests found unexplained levels of toxicity in the scdi1nents, the incompleteness of the 
COC list might extend beyond dioxin and furans. ~t a minimum, the cleanup should be driven 
by the observed toxicity (empirical data) and not the modeling data. Empirical data always 
trumps modeling data. Modeling data should always be compared with the empirical data to 
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assure the model holds up to real world conditions at the Site. When sampling and analysis fail 
to identify the toxic compounds, the observed toxicity should drive the remedial decision­
making. 

-Technologies utilizing coffer dams, sheet piling, or other methods of confining sediments 
during remedial activities were not evaluated, even though the stakeholder agencies had 
identified these as preferred (NOAA, 2000). Furthermore, utilizing a containment structure and 
dry excavation method would have resulted in very significant changes in the approach to the 
remediation. I.) Remedial Action mobilization and access to the marsh would have been from 
the uplands. 2.) "Marsh Disturbance Beyond Remedy (acres)" would have been minimized, as 
would the potential to re-suspend COCs and distribute throughout the marsh or remediated areas. 
3.) The project could be accessed from a single access point and single decontamination of 
equipment point established. 4.) Technologies using other than dredging could have been 
evaluated and implemented. Notable is coffer dams were previously used at the LCP Site during 
the EPA Emergency Response and Removal. The proposed remedial activities adjacent to the 
existing coffer dam and can be accessed from these previously remediated areas, and new 
temporary coffer dam structure could be built off of the existing structures. 

-Areas identified as Marsh Disturbance Beyond Remedy (acres)" were not described in the FS. 
While the authors of the FS argue minimal disturbance is needed to preserve the marsh 
ecosystem, the technologies selected and the methods of implementation are prone to marsh 
disturbance, and all proposed remedies "disturb" more acreage than is being remediated. 
Significant potential to disturbed COC contaminated sediments exists but could not be evaluated 
due to these areas not being identified. 

- The source areas were not sufficiently described and significant data gaps were evident, 
including but not limited to the following: 

- Spartina was not analyzed, investigated, or evaluated as a source of COCs in the marsh. 
Spartina is the base of the marsh food chain, known to bioaccumulate COCs present from the 
LCP Site, and appears to be intentionally avoided for remediation. Therefore, the FS appeared to 
be "fatally flawed" and detached from the realities of a Spartina-based marsh ecosystem. 

- The depth of sediment samples was less than the expected depth of COCs in the marsh. 
It appeared the sampling was conducted with a maximum remedial depth already determined. 

-The depth ofbioturbidation was not accurately described or quantified. The authors of the FS 
did not appear to grasp the importance of knowing and identifying the biota causing 
bioturbidation, the depth of disturbance, and the quantity of sediment brought to the surface on 
an annual basis. Particularly with remedies considering capping, fully quantifYing bioturbidation 
and the potential impact to the remedy is cmcial. The lack of any such evaluation of 
bioturididation strains the credibility of the FS and questions the FS authors understanding if a 
Spartina-based marsh ecosystem inhabited by burrowing biota. 

- Keystone ecological species are missing from the documents used to develop the FS. These 
include mink, dolphin, manatee, and diamondback terrapin. Notable is the large volume of data 
available on the resident and transient dolphin population, which is conspicuously missing from 
the FS decision-making process (Balmer, 2011; Balmer, 2013a; Balmer, 2013b; Hart, 2012; 
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Hickie, 2013; NOAA, 2013; Pulster, 2005; Pulster, 2008; Schwacke, 2012). The LCP Site 
documents utilize the dolphin data to argue for sampling and analys is of only Aroclor 1268 with 
the dolphin studies, but failed to also realize the ecological impact or include this data in the 
BERA. The selective nature of data usage throughout all the documents supporting the FS is 
very noticeable. 

- Noticeable is the FS does not contain measurable goals for assessing the recovery of the eco­
system or a timeline to take goal measurements and conduct evaluations. Even more noticeable 
is the exclusion of the keystone species by which a remedial action would be assessed and the 
recovery measured. These species include mink, diamondback terrapin, and dolphin, and would 
cover mammal marine mammal, and reptile. An avian and herbivore indicator species should 
also be included. A full suite for seatbod species should be analyzed on an annual basis, and 
whole, filet samples of juvenile and adult specimen collected and analyzed fo r a full suite of 
COCs. Dioxin and furan should be analyzed routinely at every sart1pling event and included on 
the COCs list. 

- The FS does not identify actions to implement if the remedy fai ls to meet remedial goals on a 
set timeline. There is a three-part problem: 

I. No measurable goals for the remedial action. 
2. No timeline or measurement metrics for evaluating the remedial action. 
3. No identified actions to be implemented if the re(nedial goals al·e not met by a specific date. 

There were other indications the authors of the FS were significantly disconnected from the 
I 

realities of the LCP Site, the conditions present on ~ nd around thd Site, and in the community. 
These "disconnects" have the potential to be a significant threat td public health, and should not 
be taking lightly by the EPA or the community. When those charged with a cleanup upon which 
the public health and welfare is dependent show a profound lack of understanding of the 
situation, the EPA should move quickly and decisively to remove! remedial activities from the 
Potential Responsible Parties and into the hands o r'a competent contactor. Furthermore, the EPA 
should order the contractor to move ahead with all Uue diligence and speed. The following are 
two examples of failures to understand the public l~ealth crisis at the LCP Site. 

Example One: 

"All alternatives include institutional controls such as fis h: consumption advisories." 

" Providing information that helps modify o~· guide human behavior and enhance 
protectiveness at a site, such as notices, signage, and fish consumption advisories that 
maybe required until RAOs are met." . 

The FS authors suggest they can modify or guide Human behavior to enhance protectiveness. 
Again, the authors are either disingenuous or delusjonal (or both) in making this statement. If 
human health could be protected in such a manner, the only responsible action would have been 
to implement these measures (information, notices signage, and fish consumption advisories) 
immediately upon learning about the risk to human health. As previously noted in comments on 
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the HHBRA, the EPA, Georgia Department of Natural Resources, and the Potentially 
Responsible Parties have failed, to implement the recommended action made by A TSDR over 
the past 20 years. 

In light of the EPA, Georgia Department of Natural Resources, and the Potentially 
Responsible Parties failure to implement recommendations by the ATSDR to protect 
human health since issues 21 years ago, why should anyone believe any of these agencies or 
parties arc capable or will now do so at this time'? 

Is it arrogant to suggest the Potential Responsible Parties have the power to guide or 
modify human behavior? 

What evidence (studies or reports) are presented to suggest there has been any success in 
implementing Institutional Controls over the past 20 years? 

What is the budget for implementing Institutional Controls until the cleanup goals are 
reached? 

What has been the budget for these Institutional Controls over the past 20 years? 

Example Two: 

"Section F-1 Contents: Excerpt from GADNR Fish Consumption Advisory 
Threshold Memorandum 

·'This section is an excerpt from the GADNR technical memorandum identifying the 
dietary thresholds used by GADNR to establish fish consumption advisories for the 
TRBE. The edible fish and shellfish tissue data provided in Section F-3 are compared to 
these thresholds. These thresholds are not appropriate for comparing to the whole-body 
fish tissue data provided in Section F-4 because anglers do not consume the whole­
body fish samples, only the edible tissues."(emphasis added) 

As noted in real world survey of coastal Georgia fish consumers, the following consumption 
habits were documented (ATSDR, 2014b). 

-Filet with skin removed -11% 
- Filet with skin on- 33% 
- Whole fish (gutted)- 56% 
-Whole fish (not gutted)- 11% 
- Fish eggs- 44% 

It is clear the authors are interjecting opinion and not scientific fact into the FS for the sole 
purpose of reducing the apparent level ofrisk. Obviously, the real world scientific data from 
Coastal Georgia shows at least 56% of people eat the whole fish, and only around 11% eat fish in 
the manner described in the FS. Also noticeably missing from the LCP Site records are data 
about fish eggs, which are high Lipid seafood prone to accumulating site COCs. Interestingly, 
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fish eggs were sampled and the results reported in the 2008 ATSDR Health Consultation for the 
Area Quarry (ATSDR, 2008). In addition to Aroclor 1268 being fo und in the fish eggs, it was 
present at a level an order of magnitude (X 1 0) than in fish tissue. Other notable coastal Georgia 
delicacies are smoked mullet and mullet roe, which also deserve sampling and analysis for the 
Site COCs, and are noticeable missing from Site documents. But the point of the above 
discussion and data is to clearly identify the need to accurately identify the human health risks at 
the LCP Site and produce a FS that stands up to the real world facts as they are. Currently, the 
si tuation is an imminent risk to human health and the environment, and the EPA and PRPs have 
failed to produce a viable remedial plan to rectify the situation. 

Does the EPA agree the authors of the FS are interjecting opinion with statement like, 
"because anglers do not consume the whole-body fish samples, only the edible tissues"? 

Does the EPA agree that people in coastal Georgia do eat the whole fish, and not just the 
filet? 

Does the EPA realize the fish eggs potentially have significantly higher levels of LCP Site 
COCs than the fish filet? 

Did the FS or other LCP Site documents evaluate the consumption of fish eggs or other 
high lipid content seafood? 

Was the EPA aware of the cultural seafood consumption pra c~ices in coastal Georgia such 
as fish eggs (roe), whole fish, and other methods of cleaning and preparation? If not, why 
not? 

Would the findings about cultural seafood consumptions patths be significant and warrant 
inclusion in the HHBRA? ; 

Proposed Plan Comments and Questions 

The following comments are on the full Proposed Plan. The quote from the proposed plan is 
fo llowed by the comment or question for the EPA io respond to in the Responsiveness Summary 
for the LCP Chemicals Superfund Site for Operable Unity One, the Marsh. In addition, as a 
community member and one of the persons who has used Purvis Creek for recreation, and 
intends to continue to use Purvis Creek for recreation, the area needs to be cleaned up, made safe 
for all uses, and the seafood be safe to catch and consume. 

Introduction 
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"The Plan summarizes information that can be found in greater detail in the Rl/FS reports 
and other documents, which present the results of sampling conducted from 1995 through 
20 12." 



Was there a compelling reason for the EPA to exclude data collected after 2012? Why not 
include data to date? 

Site Historv 

·'The Dixie Paint and Varnish Company operated a paint and varnish manufacturing 
facility at the Site from 1946 to 1956." 

Honeywell contends in their Fact Sheet the paint contained Aroclor 1268. What 
documentation does the EPA have to support the contention that Aroclor 1268 was an 
ingredient in paints manufactured by Dixie Paint and Varnish Company? 

Public Participation 

"The Region also publishes the quarterly Brunswick Environmental Cleanup Newsletter 
to update the public on the cleanup progress at the LCP Chemicals Site and the three 
other Superfund sites in the Brunswick area." 

The Glynn Environmental Coalition is very concerned about the public participation process at 
the LCP Chemicals Superfund site. At the December 4, 2014 EPA public meeting Ms. Angela 
Miller, EPA Community Involvement Coordinator, stated that the mailing list for the LCP site 
have been deleted. In light of this statement please list the dates of the quarterly Brunswick 
Environmental Cleanup Newsletter, and the number of people the newsletter was sent to. In 
addition, I asked Ms. Mmer why I had not received a copy of Proposed Plan via postal mail. 
Evidently this was due to the EPA community participation mailing list being deleted. Ms. Miller 
indicated that there was a considerable number of newsletters sent by the EPA being returned as 
undeliverable. During the same period, the Glynn Environmental Coalition (GEC) has been 
sending out Technical Assistance Reports (TAR) produced under the EPA Technical Assistance 
Grant (TAG) program for the LCP Chemicals Superfund site. Like the EPA, the GEC does 
receive a few newsletters back after each mailing, which we used to update the mailing list and 
keep the current as is required by postal regulations for organizations using a bulk mailing 
permit. By doing so we enable to maintain the continuity ofthe TAG mailing list even though 
many of the people have moved over the 18 years we've administered the TAG. 

Please describe the EPA procedures for maintaining their community participation program for 
the LCP Chemicals Superfund site, including: 

Does the EPA maintain a mailing list for the LCP Chemicals Superfund site? 

Does the EPA use the returned newsletters to update the LCP Site mailing list? 

If not, bow does the EPA maintain the mailing list and keep it current, and maintain 
continuity in community participation at the LCP Site? 

How many EPA quarterly newsletters have been sent out over the past three years at each 
mailing, and what were the dates of the mailings? 
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When the LCP Proposed Plan was released, how many were mailed to the community? 

In light of the report from Ms. Miller that the LCP mailing lis t have been deleted, bow did 
the EPA formulate the mailing list to send out the Proposed Plan '? 

Was the Proposed Plan sent to all the people who have signed up for on the EPA's mailing 
list for the LCP Site? If not, how many (what number) of the Jleople who have previously 
signed up to the LCP Site EPA mailing list did not receive the Proposed Plan mailing? 

What are the EPA's plans to assure future continu ity in the mailing list for public 
participation at the LCP Chemicals Superfund site? 

Is it possible for the EPA to recover the deleted mailing list and updated with returned 
newsletters or other mailings concerning the LCP Chemicals Superfund site, or other 
Superfund sites, in Glynn County'? 

How many addresses were on the list that was deleted? 

Does the EPA keep a record of the Glynn Count)] Superfund Site the person has signed up 
to receive information aboutfrom the EPA? I 

Can the EPA assure that there will be a mailing lis t maintained for the community 
participation in the decision-making process for the citizens of 1Giynn County from now 
and into the future, and will be available for the other propose plans and records of 
decisions that will be coming up for the Superfund sites in Glynn County'? 

i . 
The EPA provided the documents and materials in sppport of the LCP Chemicals Superfund Site 
Proposed Plan to the repository at the Brunswick Library on December 3, 2014. The EPA held 
their public meeting the following day on Decem bet 4, 2014. This !resulted in giving the 
community one day to review 8700 pages. Taking into account th~ average work days eight 
hours, this would've left 3.3 seconds per page for the public to rea~ the document. This does not 
include the time it would take to prepare comments for submittal at the EPA public meeting. 

Does the EPA feel it is appropriate to allow 3.3 seconds per page for the public to read the 
documents the EPA provided? 

How much time does the EPA feel is appropriate! for the com~unity to review 8700 pages, 
prepare comments, and be ready for the EPA P u,b lic Comment Meeting to submit 
comments to be taken down by a court recorder?: 

Was the purpose of releasing 8700 pages 24 hours before the Q fficial EPA Public Comment 
Meeting to thwart any meaningful community comments at th~ Official EPA Public 
Comment Meeting? 
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How many requests for another EPA public comment meeting have been received by the 
EPA? 

Have the Congressional representatives of Glynn County requested the EPA provide a 
public comment meeting for the LCP Chemicals Superfund site marsh proposed plan? 

Does EPA feel it is appropriate to limit participation in decision-making process to those 
with access to the internet, email, or innate ability to write comments to participate in the 
decision-making process? 

1.3 Setting and Hydrodvnamics of the Mar sh 

"The intertidal vegetated marshes are a net depositional zone for suspended sediments 
due to the low current velocities and presence of vegetation within those areas. "Net 
depositional" means that particles are more likely to settle than to scour from the area." 

What data is presented in support of this statement? How much sediment has accumulated 
or eroded from the LCP Site? 

If the LCP marsh has a net deposition of particles, what is the annual deposition rate? 

"The Turtle River water surface elevation can vary in excess of nine ft during a tidal 
cycle." 

Are these tides consistent with an area with "low current velocities"?" 

What are the tidal ranges for the St. Simons sound estuary under storm conditions such as 
a northeast ~ind? 

How does the wind effect currents in the estuary and on the tidal flats? 

Figure 1, Figure 2 

Why is the Salt Dock area not shown as part of the LCP Site? 

How were the LCP Site boundaries shown in Figure 2 determined? 

With the boundaries of the LCP Chemicals Superfund site determined by land ownership 
or by the extent of the contamination? 

Are Superfund sites boundaries supposed to be determined by the extent of contamination 
or the surveyed ownership lines? 
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Past Actions 

"The approximately 13 acres of highly contaminated marsh sediments were excavated, 
backfilled with clean fill, and re-vegetated wi th native marsh grasses." 

Why is marsh removal and re-vegetation with native marsh grasses not part of the 
Proposed Plan? 

\Vere coffer dams used during past actions? 

If coffer dams were used in the past, why was this technology not considered in the 
Feasibility Study'! 

What was the decision-making matrix that leads the exclusion of all technologies deployed 
from the uplands or utilizing dry excavation techniques? ' 

"As a result of these removal actions, the remaining contaniination in OUt is considered 
to be low-level threat waste to be addressed by th is SuperfLtnd remedial action." 

i ~ 

Is there only "highly contaminated ... " and "low level threat .. . '' wastes at the site? 

\Vho made the determination that the remaining wastes are " . . ,. low-level threat waste"? 

What is the definition of low-level threat waste'! 

What is the difference between waste and COCs'?' 

How does the EPA quantify low-level threat wast~ and what is :the threat level to humans 
and wildlife'! 

What are _the numerical difference between low 1fv~l, mid-leveh and ?igh level wastes fo r 
the Chemicals of Concern (COC) at the LCP Che,nucals Super fund Site'! 

I I 

I 
Where can the low, mid, and high levels of waste th reats definitions be found in EPA rules 
and regulations? ' 

Mr. Franklin Hill of the Superfund branch at EPA Region 4 has publicly stated in an Atlantic 
Journal-Constitution Op-Ed that there is only residual contaminati6n at the LCP Chemicals 
Superfund site. ' , 

How does the EPA defined residual contamination and how is that numerically quantified? 

Would contamination that has resulted in documented sick Dolphins within this estuary 
qualify under the definition of residual contamination? 

' 
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2.0 SITE CHARACTERISTICS 

"As a result of the Rl studies and risk assessments, a limited number of contaminants 
were identified as contaminants of concern (COCs) (emphasis added) that warranted 
further evaluation and remedial action under CERCLA." 

Were the COCs that have synergistic and similar modes of action considered, or were 
COSs like dioxin/furan excluded, even if they should be considered along with PCBs? 

'Were all PCBs included or were the others excluded and only Aroclor 1268 included? 

If so, why? 

If not, why is the data missing? 

2.1 Distribution of COCs in Sediment 

"Figures 3 through 6 show the COC concentrations in surface sediment samples, detined 
as samples with a starting depth at the sediment surface and collected from the interval of 
0-to-6 inches, or 0-to-1 ft below the sediment surface; the 0-to-1 ft interval was used 
when upper 6-inch intervals were unavailable." 

Fiddler Crabs mix sediment up to 36 inches below ground. 

\Vhy was sampling limited to 6 or 12 inches'! 

Was the EPA or the PRPs unaware of the biosphere depth in the estuary that inhabits the 
marsh sediments? 

Did the US Fish and Wildlife Service (USFWS) advise the EPA that sampling to only 12 
inches was insufficient to delineate contamination in the LCP Marsh (USFWS, 1996)? 

Did the USFWS advise the EPA to conduct whole body fish analysis? 

Has the EPA assured whole body fish analysis has been conducted? 

Did the USFWS note the Spartina root bed extends to 18 inches and COCs at this depth 
might have a higher propensity to be bioavailable (USFWS, 1996)? 

How would the greater bioavailability of COCs at a depth of 18 inches affect a cap remedy? 

Did the USFWS recommend in 1996 the I<:PA total "dioxin" levels reported for the nature 
and extent of the contamination within the marsh? 
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''Two reference locations were used during the various ecological studies. One (Troup 
Creek) was located about 4.3 miles from the marsh, on the eastern side of the Brunswick 



Peninsula, and the other west of Sapelo Island, over 25 miles from the Brunswick area. 
The purpose of these reference locations is to collect data from areas presumed to have 
been uncontaminated with the LCP Chemicals Site, for the sake of comparison." 

In light of the data collected since 2012, does the EPA agree the Reference Stations are 
likely, if not confirmed, to be within the radius of contamination deposition from the LCP 
Site (ATSDR, 2014b)? 

If the EPA disagrees, what data does the EPA have to support continued use of the 
Reference Stations? 

'"Methylmercury (MeHg) was measured at over 150 sediment sampling locations 
throughout OU I. The MeHg in sediment ranged from below detection limits to 0.05 
mglkg, with a mean concentration of0.005 mglkg. Only a small fraction of the mercury 
in sediment was present as MeHg. Because MeHg readily bioaccumulates, it is more 
prevalent and toxic in biota tissue and toxic than elementa l 'mercury." 

Does the EPA agree that there is only one sample of methylmercury for approximately 
every 4.5 acres of the LCP Site march'? (640 acres/ 150 sampleS) 

Is the reason a small fraction of the mercury was methylmercury because it readily 
bioaccumulates? If not, why not? 

Figure 4- Aroclor 1268 Concentrations in LCP 1\.-1arsh Sediments 

Why is there a high level of Aroclor 1268 reported at the Salt Dock in Figure 4? 

Does this indicate dioxin/furan could have been transported to this area since the EPA and 
Honeywell argue the PCBs and dioxin/furan are co-located? 

"The distribution ofCOCs clearly points to the Eastern Creek, LCP Ditch and portions of 
Domain 3 Creek near the Site Uplands as maj or contaminant sources. In addition the 
Eastern Creek and LCP Ditch are more directly influenced by tidal action that can 
mobilize contaminants into Purvis Creek and beyond, much more so than contaminants in 
vegetated wetland marsh areas with very low tidal energy.'' 

"The high levels of MeHg and PCBs (primarily Aroclor 1268) detected in fish fillets 
resulted in a fish consumption advisory for the Turtle River/Brunswick Estuary (TRBE) 
issued by the Georgia Department of Natural Resources from 1995 to the present." 

Why were fish not tested around the LCP Site and in Turtle River like they were at Lake 
Onondoga (whole, filet, j uvenal and adult) and include dioxin and furans (USEP A, 2002)? 
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What Is Risk and How ls it Calculated? 

"A Superfund BR/\ is an analysis ofthe potential adverse effects caused by hazardous 
substances at a site under current and future conditions in the absence of any actions to 
control or mitigate these effects." 

If the BRA is an analysis of current and future conditions, why does it use data 20 years old 
(DHHS, 1999)'? 

Did the ATSDR Public Health Assessment discredit the study used to establish the annual 
number of seafood meals used to determine risk (ATSDR, 2014a)? 

Exposure Assessment 

'·The high quantity fish consumer scenario evaluated exposures to individuals who 
consume more locally-caught fish, assumed to be 40 meals per year, than the typical 
recreational anglers." 

If the BRA is an analysis of current and future conditions, why is it using data 20 years old 
(DHHS, 1999)? 

Did the ATS.DR Public health Assessment discredit the use ofDHHS, 1999 with the 
following statement? 

"And finally, it should be noted that African-Americans made up only 4% (9 out of211) 
of the people who participated in the study. African-Americans make up 26% of the 
population of Glynn County and nearly 40% of the population within four miles of the 
LCP Chemicals Site. Therefore, African-Americans are underrepresented in the 
Brunswick fish study. 
A study of fishers along the Savannah River showed that African-Americans 
• Eat more fish meals per month than whites (average, 5.4 vs. 2.9), 
• Eat slightly larger portions than whites (average, 13.7 oz. vs. 13.1 ), and 
• Eat higher amounts offish per month than whites (average, 75 ounces vs. 41 ounces). 
It is reasonable to assume that the fish-eating habits of African-Americans in Brunswick, 
Georgia, are similar to African-Americans along the Savannah River. Therefore, African 
Americans who fish along the Turtle River are likely to have higher exposure to mercury 
from eating fish than whites. The results of the Brunswick fish study should not be 
applied to African Americans in the Brunswick area for those reasons." (ATSDR, 2014a) 

Did the Sapelo Study of Chemicals in seafood consumer find an annual consumption rate 
closer to 156 meals per year (ARSDR, 20l4b)? 
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"Because risk assessments are designed to be conservative to ensure that risk 
management strategies will be protective of human health, as well as consistent with EPA 
requirements, two types of exposure scenarios were analyzed in the Baseline HHRA to 
assess the range of potential risk: the reasonable maximum exposure (RME), which 



estimates the highest level of human exposure that could be reasonably expected to occur, 
and the central tendency exposure (CTE or ··typical") scenario. Cancer and non-cancer 
health hazards were assessed under both these scenarios." 

Does the EPA now realize the Baseline HHRA is seriously flawed? 

Toxicity Assessment 

"The Baseline HHRA provided detailed discussions on the toxicity of mercury and PCBs 
(Aroclor 1268) and their associated uncertaint ies." 

Why is the additive effect from dioxin and furan not included in the discussion of 
associated uncertainties (EPA, 2000)? 

Does EPA guidance instruct to include dioxin and furan in the .analysis of the carcinogenic 
and non-carcinogenic effects of PCBs like Aroclor 1268 and tht other PCBs found at the 
LCP Site (EPA, 2000)'! 

"Cancer risks: Cancer risks are only associated with Aroclor-1268." 

Was the dioxin and furans known to be present in seafood andisediment evaluated in 
' included in the Toxicity Assessment? ! 

Does the EPA acknowledge the above statement is incorrect and there are cancer risks 
associated with dioxin and furans found in the LCP Site area and in Turtle River (EPA, 
1996)? I : 

"Non-cancer health hazards: The calculated RME non-cancer His ranged from 0·.7 for 
consumption of shellfish to 8 for the child h~gh quantity fish consumer. Adult recreational 
anglers would have a HI of 3 and the adult ~igh-quantity ti:sh consumer would have a HI 
of 5, both of which exceed EPA's acceptab le level. Calcuhhed CTE hazards exceeding 
the acceptable level are for child consumpti9n of fish and shellfish and the high quantity 
fish consumer. The calculated RME non-caqcer His ranged from 1 for the adolescent to 5 
for the child." · 

Were this levels of risk based upon the discredi ted 40 meals per year (DHHS, 1999; 
ATSDR, 2014a)? ! 

"There were no unacceptable health hazards or risks associated with lead or PAI-fs. The 
only two contaminants that contribute to un~cceptable human health risks are mercury 
and Aroclor 1268." ! 

Was dioxin furan data available to the EPA utilized in the Toxicity Assessment and 
factored into this statement? . · 
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Does the existing dioxinlfuran data exceed the EPA allowable levels in seafood (GA DNR, 
1989; GADNR, 1990; GADNR 1991; GADNR, 1992; GADNR, 1993; GADNR, 1994)? 

"For example, Table 3 compares the current average edible tissue concentrations from the 
Baseline HHRA with the calculated protective tissue goals for the adult recreational 
fish/shellfish/clapper rail consumer at a HI of 1 and cancer risks at 1 E-04 and lE-06. 
These numbers and others from the Baseline HHRA and those calculated as part of the 
State of Gc.'Orgia fish consumption advisory for the TRBE can be used for future 
monitoring to achieve edible tissue levels that will be protective of human health." 

Is Table 3 based upon the discredited data (DHHS, 1999; ATSDR, 2014a)? 

4.2 Ecological Risks 

"The COCs quantitatively evaluated in the BERA included mercury, Aroclor 1268, lead, 
and PAHs." 

\Vas available dioxin and furans data included in the evaluation? If not, why not? 

"The results from tests on amphipods that burrow into the sediment indicated toxic 
effects in up to 85 percent of sediment samples from the LCP Chemicals marsh. 
However, toxicity was also observed in several reference samples from Troup Creek. 
Toxicity tests with grass shrimp (that generally float above the sediment) showed toxic 
effects in up to 69 percent of the samples, including those from reference stations. A 
detailed analysis of potential causes of the toxicity was presented in the BERA, along 
with the conclusion that, in addition to the COCs in sediment, various other non­
measured factors likely influenced the tests, such as sulfide and organic carbon content, 
redox conditions, sediment pH, grain size, and potential pathogens in the test chambers." · 

In light of the toxicity sampling by the US National Park Service at Fort Puaski and 
Cumberland Island that did not find toxicity, does the sampling from the Reference 
Stations indicate they are toxic due to chemicals from the LCP Site, or failure of the lab to 
use appropriate protocols? 

When questionable results are encountered, it is appropriate to repeat the test or do an 
analysis of the sediment to identify the toxic chemical or pathogen? 

Did the EPA find any significance in the sediments being toxic to both burrowing and non­
burrowing biota? 
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"Table 4 summarizes the SEC concentrations based on the five statistical measures for 
the most sensitive toxicity tests (amphipod survival and grass shrimp embryo 
development). Although the data indicates a wide range of effect concentrations with low 
accuracies (generally much less than a 50% chance of being correct (emphasis 
added)), the SECs chosen were among the more reliable and accurate for these sensitive 
endpoints. Other test endpoints such as reproductive response and embryo hatching 



resulted in higher SECs and even less accuracy. The SECs presented in Table 4 provide 
the basis for development of preliminary remedial goals." 

Is it scientifically acceptable to the EPA to use data with a less t han 50% chance of being 
correct to establish preliminary remedial goals? 

Is the likelihood of the Proposed Plan working less than 50% '? 

If tbe data used has a likelihood of being less than 50% correct, how can a Proposed Plan 
based upon that data be a·ny more correct or likelihood of success be anymore than "less 
than 50%"? 

When questionable science is encountered, is the normal procedure to repeat the 
experiment to find the variables causing the low chance of being correct? 

Is it correct to conclude the EPA saying the data being used has much less than a 50% 
chance of being correct? ' 

"The LOAEL HQs suggest persistent low-le~e l chronic e f~~cts. " 

What are the persistent low-level chronic effects ~xpected to bf present in the LCP Site 
marsh? . : 

''None of the LOAEL HQs were exceeded for the redwing :blackbird, marsh rabbit, 
raccoon and river otter, indicating minimal r'isks." 

How many marsh rabbit, raccoon and river ottet were samplc,d? 
! l 

I ' 
How many studies documented the population dynamics of m~rsh rabbit, raccoon and 
river at the LCP Site? i ' 

If none were conducted, why not? 

Does the EPA have any empirical evidence or ba~ eline monitoring to compare with the 
LOAEL HQs? . 

How does the EPA propose to evaluate the Remedial Action'? 1 

! 
i ' 

Has any data been collected to evaluate the upco~ing Remedi~l Action or is all the data 
presented for the decision-making based upon m;odels and ass~mptions? 

! 

If models and assumptions, when will baseline data (Baseline tnonitoring data) be collected 
for evaluating the remedy effectiveness? · 
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Table 5. Summary of Risks to Wildlife Receptors 

"Diamondback terrapin None < I < I None" 

Please explain how the EPA can conclude a HI or HQ less than 1 when empirical data 
reported reproductive failure (EPA, 1997)? 

Uncertainties Related to the BERA 

" The evaluation of potential adverse efiects to the benthic invertebrate community relied 
on hundreds of site-specific acute and chronic toxicity test measurements using both 
indigenous and laboratory-cultured organisms. The OUl BERA notes that the 
development of PRGs for the protection of benthic invertebrates is "highly uncertain 
with poor accuracies" (emphasis added) and that "only conservative assumptions were 
used" for this purpose;" 

Why is data that is "highly uncertain with poor accuracies" being used in the proposed 
Plan? 

When science is unreliable, is the appropriate action to repeat the data collection, analysis, 
or experiment? 

Uncertainties Related to the Dioxin and Furans 

Why does this section ignore and not report the large volume of dioxin and furan data 
available for this area of Turtle River (GA DNR, 1989; GADNR, 1990; GADNR 1991; 
GADNR, 1992; GADNR, 1993; GADNR, 1994)? 

"During the remedial design, areas outside the remediation footprint chosen will be 
sampled for dioxins/furans to ensure that any unacceptable risk is addressed." 

Why does the EPA feel it is so important to avoid dioxin and furan sampling until after the 
Proposed Plan, Record of Decision, and the Consent Decree is entered into and approved 
by the court? 

How will the EPA know what the "Remedial Footprint" is without the dioxin and furan 
data? 

Would the dioxin and furan data be additive to the PCB risk assessment data for humans 
and wildlife? 

How could this dioxin and furan data significantly change the Proposed Plan? 

Could the unexpected toxicity observed be due to the very toxic dioxin and furan? 
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Could dioxin and furan be the variable that is accounting for the " . .. generally much less 
than a 50% chance of being correct ... " noted in Section 4.2 Ecological Risks? 

If not, what is the factor causing the large disparity? 

As noted in the section of the LCP Site Proposed Plan, ''Relationship between Dioxin!Furans and 
Chlor-alkali Sites": 

"'At the Onondaga Lake Site, while dioxins/fu rans were determined to be both human 
health and ecological risk drivers as a result of fish consumption in Onondaga Lake, . . :· 

Since this Onondaga Lake site is being used as a comparison site and as an argument to 
NOT test for dioxin and furan until after the Rec~rd of Decisiqn and Consent Decree, why 
did the EPA NOT use the human health and ecolbgical risk d rivers found at Onondaga 
Lake in the LCP Site in Brunswick Risk Assessments? 

Why did the EPA NOT do the same sampling at the LCP Site in Brunswick as at the 
Onondaga Lake Site? 

Unlike Lake Onondaga, was dioxin and furan found widely d istributed in the Turtle River 
and the St. Simons Sound estuarine system sediments (USEP~, 1995b)? 

Relationship between Dioxin/Furans and Chlor-alkali Sites 

The EPA's interjection of the Onondaga Lake LCP Site near Syracuse New York into the 
decision-making process for the LCP Site located i ~ Brunswick Georgia presents an interesting 
situation. In order to compare and contrast the two ~ites the similarities and differences will need 
to be identified. In addition when similarities are fotmd it will be ipteresting to note if the lessons 
learned have been applied to the LCP site in Brunswick Georgia. ' 
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" The dioxins/furans and Aroclor 1268 seditnent data coll ~cted to date show a strong 
relationship between dioxins/furans and Aro;clor 1268 con~entrations. A similar 
relationship was found at the Onondaga La~e and Ninemile Creek Superfund sites in 
upstate New York. At the Onondoga Lake Site, while dioxins/furans were determined 
to be both human health and ecological ri~k drivers as ~ result of fish consumption 
in Onondaga Lake, (emphasis added) they were not fou~d to be widespread in lake 
sediments. The New York State Department of Environm.ental Conservation (NYSDEC) 
sediment screening criteria for protection of!wildlife and humans from bioaccumulation 
were used as comparison values for the dio~i ns/furans. The areas where dioxins/furans 
are elevated arc generally co-located with at1eas that exceeded the lake cleanup criteria for 
other contaminants, which are being addres~ed under the Utke remedy. 

• l 

There was a similar situation with the Ninemile Creek Site and a similar approach was 
used. Dioxins/furans also contributed to Site risks but they exceeded the NYSDEC 
bioaccumulation screening criteria at only tlhee of the 194 creek sample locations. These 
locations would be remediated based on co1centrations of other detected contaminants 
(e.g., mercury). , 



Therefore, Site preliminary remediation goals for dioxins/furans in sediments were not 
developed." 

At the Onondaga Lake site EPA found the dioxin and furans were a hmnan health and ecological 
risk driver. But at the LCP site in Brunswick Georgia dioxin has not been considered as a risk 
driver in either the ecological or hmnan health risk assessments. 

Why has the EPA failed to apply the risk found at the LCP site in New York to the 
ecological and human health baseline risk assessments for the LCP site in Brunswick, 
Georgia? 

Are the two Sites really similar and if so in what ways'! 
What are the similarities or differences in salinity ranges at the Lake Onondaga 
site when compared to the Brunswick Georgia site? 
What is the title range at the Lake Onondaga New York site compared to the 
Brunswick Georgia site? 
What is the rainfall at the Lake Onondaga New York site when compared to the 
Brunswick Georgia site? 
One of the water temperature ranges at the Lake Onondaga New York site when 
compared to the Brunswick Georgia site? 
\Vhat is the annual temperature ranges for the Lake Onondaga New York site 
when compared to the Brunswick Georgia site? 
Are the fish species found at Lake Onondaga New York site the same as those 
found at the Brunswick Georgia site? 
Does Lake Onondaga in New York have a Spartina marsh like at the LCP site in 
Brunswick Georgia? 
What is the water current speed in Ninemile Creek in New York and the current 
speed in Purvis Creek at the LCP site in Brunswick Georgia? 
Do people fish from Lake Onondaga in New York and from Turtle River near 
the LCP site in .Brunswick Georgia? 

To my knowledge, the only similarity between the Lake Onondaga New York site in the 
Brunswick Georgia LCP site is that people consmne fish from both the lake and Turtle River. 

Does the EPA agree the only similarity between Lake Onondaga and Turtle River is people 
catch and eat fish from both locations? 

Does the EPA agree the dioxin and furan is more widely distributed in the Turtle River 
area than at Lake Onondaga, and the EPA's data documents this dispersion (USEPA, 
1995b)? 

Will the EPA add the risks found from dioxin and fur an in fish to the HERA and HHBRA 
for the LCP Site in .Brunswick, Georgia? If not, why not? 

As noted in the BERA: 

45 



fn addition, Aleiandro et al., (2006) states thht some of the Clapper Rail effects observed 
may be attributable to "organochtorides other than PCBs (e.g. dioxins)." Kannan et al., 
( l998a,b) also associate dioxin-like compounds to the Site: These papers suggest 
dioxins/furans may be associated with the Aroclors at LCP. The magnitude of the TEC 
dioxin concentrations particularly in Eastern Creek suggesi: · collocated contamination 
with Aroclor 1268. In the absence ofTEC-dioxin data in sediment elsewhere in the 
estuary or in biota samples, the potential contribution ofTEC dioxins to existing risk is 
unknown. 

Does the noted uncertainty," ... the potential contribution of TEC dioxins to existing risk is 
unknown", still exist? 

Since the EPA has proposed a plan to remediate 1the LCP site ln Brunswick Georgia 
without any dioxin furan data or any dioxin fun(n risk calculations for wildlife or people 
who consume the seafood, will the risk data fro ni the Lake Onondaga site be used at the 
Brunswick Georgia site to better estimate the additive risk of ~ioxin and furan to the 
existing PCB contamination? · 

' 
5.0 REMEDIAL ACTION OBJECTIVES (RAOS) AND PRELIMINARY REMEDIAL 
GOALS (PRGS) I I 

' 
The most conservative potential sediment PRG would be one Whifh protects humans at an upper 
bound excess cancer risk of 1 E-06, based on consu r,nption of fish ~vith Aroclor 1268. However, 
this would require a sediment clean up goal of 0.03( mglkg, which would result in destruction of 
almost 700 acres of otherwise functioning marsh (emphasis added) and was therefore rejected 
as a potential goal. I 

i 

What data does the EPA have to support the statement that ttie LCP Site is " ... otherwise 
functioning marsh ... "? . I 

"Similarly, if a 1 E-05 cancer risk were use~ as the basis f~r establishing a sediment goal, 
the Aroclor 1268 concentration would need jto be 0.37 mg/kg, which would result in 
unwarranted harm to approximately 586 ac~es or 77% of the entire marsh." 

i I 
How large is the entire marsh in the Turtle River (St. Simons Sound)? 

Would remediating to lE-05 result in removing the entire mahh, or just the contaminated 
areas adjoining the LCP Site? 
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I I 

"Early in the feasibility study process, EP AI and GAEPD doncluded that achievement of a 
mercury SWAC PRG of l mglkg for the enti re marsh wOll ld not be appropriate." 
And i 

" EPA and GAEPD reached this conclusio~ after thoroughly evaluating whether the 
removal or treatment of sediment contaminants in 33 of the 81 acres would cause more 
long-term ecological harm than no active rdmedial action,. since such a large remedial 
foot print would cause widespread physical! damage to ha9itat and species." 

. ' 



How did the EPA and GAEPD come to the conclusion that achievement of a mercury 
S\VAC PRG of 1 mg/kg for the entire marsh would not be appropriate and what were the 
decision-making metrics? 

What timeframe did the EPA and GAEPD consider long-term ecological harm? 

How long will the mercury remain in the marsh and continue the methylation process? 

How long will it take to remove the mercury contaminated marsh and complete the 
restoration process? 

\Vhen comparing leaving the mercury in place and the continued methylation process or 
removing the mercury contaminated sediments and restoring the marsh, which alternative 
results in the shortest impact to the marsh and estuarine system when considered over the 
long-term? 

6.0 DESCRIPTION OF ALTERNATIVES 

The proposed plan section concerning the description of alternatives is more notable for what's 
missing than what is discussed. In 2000, a preliminary restoration scoping analysis was 
conducted for the LCP Chemicals Superfund site marsh (NOAA, 2000). During this analysis 
many more remedial technologies were examined them were mentioned in the feasibility study 
or brought forward in the Proposed Plan. The technologies considered include, but are not 
limited to, the following: 
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Controlled placement of multilayers with or without geosynthetic fabrics 
Solidification or stabilization biomechanically mixing the upper layers of the 
sediments with stabilizing or solidifying agents, which typically uses cement 
bentonite or polymer-based materials. The discussion of this technology include the 
use of containment structures such as coffer dams and caissons. 
Bioremediation by stimulating indigenous microbial activity with nutrients are 
introduction of design microorganisms. This technology was not found applicable for 
Mercury and PCBs. Also, consistent mixing and Spartina marsh would've been 
difficult. 
Mechanical including clamshell buckets, backhoes, bucket ladder, or similar 
technology. The drawbacks identified where the need for construction of berms, walls 
and silk curtains, and proper installation would require an effort similar to a dry 
excavation. But it was noted the typical drawbacks to dredging including site access 
and adequate space for sediment handling are not in issue for the LCP site. 
Dry excavation with a berm damn or dike marsh areas, followed by draining 
excavation is sediments and backfill, moving the berms and replanting was identified 
as a technology suitable for the site. Furthermore the technology was identified as 
being more efficient, reduced loss of sediments, and complete removal of the 
contamination when compared with dredging techniques. 



The failure of the proposed plan to evaluate technologies utilizing coffer dams, sheet piling, 
berms, or dikes is an oversight that brings in the question the completeness of the Proposed Plan. 
Notable is the number of similar structures within the area of the LCP site. These include the 
aeration basin at the adjoining pulp and paper mill, the dikes at the Andrews island dredge spoil 
area, and even the existing road out to Purvis Creek' at the LCP site. Furthermore, it is evident 
that the authors of the Feasibility Study failed to see the usefulness of the existing roadway (LCP 
Site causeway) as a significant containment structure within the area needing remediation. 
Placement of a coffer dam or sheet piling would be a very doable technology for the LCP site. 
The area can be accessed from the uplands, the spoil s brought to the uplands, and a single point 
of entry and exit established for the purpose of decontamination. 

What was the rationale of the EPA in excluding technologies that utilized coffer dams sheet 
piling or similar technologies to confine the area, reduce sediment dispersion, and facilitate 
dewatering of the sediments needing removal? 

Did the EPA compare technologies utilizing dredging versus coffer dams or sheet piling? 

If the EPA did compare the technologies, why were technologies that left contamination in 
place or that have a high probability of recent sp.cnding sediments selected? 

Did the EPA consider accessing the marsh via an upland route instead of by barge? 

Was a barge used previously for the EPA Emergency Respons~ and Removal or was the 
marsh accessed via the uplands? 

7.1 Overall Protection of Human Health and the Environment! 

"These reductions are likely to be observed only after several years post remediation (i.e., 
after a few generations of fish lifespans)." , 

How many years is" ... after a few generations offish lifespansl'? 

Which fish species are being used to determine "fish lifespans'''! 

7.3 Long Term Effectiveness and Permanence 

"Sediment removal, sediment capping, and to a lesser degree thin-cover placement have 
been found reliable and effective at sites si milar to the Lc r? Chemicals marsh." 

What example of a similar marsh or estuary witl~ Spartina alternijlora is being referenced 
as the example? Do the " ... sites similar to the LCP Chemicals, marsh" have tides in excess 
of 9 feet, Fiddler crabs, and other burrowing birds and animals? 
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"Materials for sediment capping and thin-cover placement will be sized to ensure 
protection against erosion and scour. However, the thin cover is not an armored 
contaminant barrier. Based on several case studies, some burrowing and other types of 



biological activities will occur in the thin-cover layer, but are not expected to adversely 
impact its effectiveness in reducing exposures to the benthic community. Monitoring and 
maintenance will be performed as necessary to ensure long-term remedy effectiveness." 

How will the cap reducing exposures to the benthic community with the 200 Fiddler Crabs 
per square meter, documented in the BERA, burrowing to a depth of 36 inches? 

\Viii the cap be compromised by approximately 8% per year? 

If not by approximately 8% per year, how much sediment will be brought to the surface 
each year by the 200 Fiddler Crabs per square meter? 

What are the other burrowing animals that will further compromise the cap materials? 

"Monitoring and maintenance will be performed as necessary to ensure long-term remedy 
effectiveness." 

How often is the monitoring schedule to take place at the site and what will this entail? 

How often will maintenance be performed and how will the areas be accessed? 

\Viii funding be in place to conduct the monitoring and maintenance or will it be contingent 
upon approval and appropriations by the PRPs or in the case of the EPA, Congress? 

How much money will be set aside for the monitoring and maintenance program? 

Does the EPA the description of the monitoring and maintenance program in detail is 
critical to the success of the remediation? 

If so, please do describe in detail and include in Responsiveness Summary and the Record 
of Decision. 

"Where alternatives include sediment capping and thin-cover placement, long-term COC 
toxicity and mobility are reduced by creating a clean sediment surface through burial 
with clean materials." 

How can the EPA claim " ... long-term COC toxicity and mobility are reduced by creating a 
clean sediment surface through burial with clean materials", when the marsh is occupied 
by 200 Fiddler Crabs per square meter burrowing to a depth of 36 inches? 

7.4 Reduction of Toxicity, Mobility, or Volume (TM\1 through Treatment 
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"In Purvis Creek, In Purvis Creek, there is evidence that mercury fish and shelltish tissue 
concentrations have decreased over time .. " 



Does the EPA have whole fish sampling in support of the statement, "In Purvis Creek, 
there is evidence that mercury fish and shellfish tissue concen trations have decreased over 
time," or is this an opinion or based upon data that is not comparable or obtained by 
different sampling and analysis methods? 

·what is the source of the data of "evidence" the EPA is citing'! 

What are the two data set.s being compared to conclude there i ~ evidence of COC reduction 
in fish and shellfish to make this conclusion and where can they be found in the LCP Site 
documents? 

Was the data collected used to conclude there is evidence of a reduction using EPA 
approved protocols? 

Was both whole fish and filet sampling conducted'? 
I 

"The thin cover is not intended to function as an absolute cbntaminant barrier, but as a 
I 

layer which will stimulate ongoing natural recovery processes. Therefore, some possible 
bioturbation beyond the cover depth is not e~. pected to dim;nish the effectiveness of this 
remedy and would not preclude its beneficial use as a component of a protective 
remedy." 

Where can the EPA's calculations for the bioturbation beyond! the cover depth be found in 
the Feasibility Study'? 

Is the thin cover based upon data or what is expected'! 

Who is defining "what is expected" and what areJ their creden tials to do so? 

How much sediment is brought to the surface each year by 200 Fiddler Crabs per square 
m~~ . , 

What is tbe volume of sediment brought to the surface each ye~r by the other burrowing 
animals in the marsh? 

"Capping and thin-cover placements, which leave contam~ant material in place, isolate 
COCs and reduce bioavailability and mobili ~y through burial with clean material." 

. I 

How can the EPA claim " .•. isolate COCs and 1·ed uce bioavai lability and mobility through 
burial with clean material.", when the marsh is occupied by 2QO Fiddler Crabs per square 
meter burrowing to a dep'th of 36 inches? ; 

What is the cap annual failure rate calculated by. the EPA, ancf the associated 
reintroduction of COC to the biota'? · 
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"Residual risks posed by COCs left un-remediated are addressed through ICs (including 
permit requirements, which are already in place to limit use or future activities in the LCP 
Chemicals marsh and fish consumption advisories) and L TM." 

A discussion of the EPA's history of implementing Institutional Controls is in the comments 
submitted on the HHBRA and incorporated herein by reference. 

7.5 Short-term Effectiveness 

"These negative impacts primarily relate to extensive heavy equipment used for dredging 
and the transport of contaminated sediments through the community to an uplands 
disposal facility and clean material transport to the Site.'' 

Was on-site treatment, the use of coffer dams of sheet pilling considered by the EPA or 
stakeholder agencies (USFWS, 1996)? 

Were coffer dams used by the EPA during the removal action for the LCP Site dump 
during the Emergency Response and Removal Action? 

Are coffer dams a proven technology at the LCP Site? 

Did the EPA use coffer dams during the Emergency Response and Removal Action to keep 
sediments from entering the marsh and spreading further? 

Did the EPA use coffer dams during the Emergency Response and Removal Action to 
control and contain tidal waters? 

7.6 Implementability 

8.0 PROPOSED CLEANUP LEVELS 

"The derivation of the ecologically-based CULs was also a complex process that 
involved consideration of the ecological relationship of the affected areas of remedy 
implementation to the surrounding habitat, the recovery potential of the affected 
ecological receptors, and the magnitude of current and predicted future effects of the 
COCs on local populations within the marsh." 

Were ecological receptors such as dolphin, manatee, diamondback terrapin and mink 
considered in the derivation of the ecologically-based CULs? If not, why not? 

Does the EPA realize the dolphin, manatee, and mink are either species very susceptible to 
the COCs from the LCP Site, protected species, or both susceptible and a protected 
species? 

Was the EPA aware of the large amount of peer reviewed journal data concerning COCs in 
dolphins and people prior to the release of the Proposed Plan (ATSDR, 2014b)? 
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"Further, it was clear that not all discontinuous or isolated St!diment locations that exceed 
PRGs could be removed without causing more harm than benefit." 

\Vhere can the "Harm/Benefit" analysis be foun d'? 

What was the timeline utilized to evaluate harm verses benefit'? 

Was short-term harm and restoration evaluated against the alternative of no action and 
long term risk to the ecosystem and human health'? 

What were the specific decision-making metrics used for the harm/benefit analysis? 

What technologies were explored for these isolatc:;d high levels ?f COCs areas or areas that 
exceed remedial action goals? 1 

· 

"In accordance with the EPA's risk assessment guidance, tl\e initial PRGs were based on 
the most conservative estimates, using the most sensitive sddiment toxicity receptors and 

' ' test endpoints. The range of mercury SECs was between 1.4 and 145 mgikg. For Aroclor 
1268, the SEC range was between 4 and 420;mgikg. SimiJdrty for P AHs and lead, the 
SEC concentrations ranged over an order of magnitude." ' 

: i 

Did it occur to anyone in any of the stakeholder agencies that there is likely another COC 
causing the observed extreme range in toxicity? 

·'After evaluating each alternative that was presented in the. FS, it was determined that the 
proposed CULs would still provide substantial protection to the benthic community 
without undue harm to the existing marsh, especially in combination with a robust 
monitoring program." 

What does a "robust monitoring program" entaiF 

How often would the "robust monitoring progrant" be conducted? 
' ; 

Where are the sampling locations for the "robust monitoring program"? 
; 

When would the sampling and analysis start, anq how long wo~ld the "robust monitoring 
program" be continued under the Record of Decision and Con~ent Decree? 

I 
f 

Will dolphins, mink, and manatees be part of the " robust mon~toring program"'? 

Has the EPA or the PRPs done the needed baseline monitoring over the past 20 years 
needed for a "robust monitoring program"'! , 

If not, why should anyone believe the EPA or PRrs will start to do so now? 
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What does the EPA or PRPs have to show for work over the past 10 years to indicate they 
are competent to perform a "robust monitoring program"? 

Has the EPA or PRPs coJlected the baseline data for a monitoring program? If not, why 
not? 

Does a monitoring baseline need several data points to track changes, which requires 
several sampling events over time to establish the baseline? 

"Each of the SW AC and benthic community proposed CULs arc expected to result in the 
attainment of the RAOs. In addition, surface water criteria that are identified as chemical­
specific ARARs arc expected, over time, to be attained as a result of dredging and 
capping of contaminated sediments." 

What is the time period for attainment of the RAOs? 

When will the effectiveness of the remedy be evaluated? 

"Where CULs may not be achieved and residual risks in some area<> may occur, 
CERCLA and the NCP requires monitoring no less than every five years after 
implementation of the final remedy. Given that COCs will be left in place, a robust 
monitoring program, with triggers for additional actions, will be implemented as part of 
the selected remedy for OU I to monitor and ensure success of the selected remedy." 

What is the time period, specific goals, the decision-making metric by which the goals will 
be determined, and follow-up that will be implemented if goals are not reached? 

Why are the goals not specified in the Proposed Plan? 

Why are the goal decision-making metric by which the goals will be determined and 
triggers for additional action implementation, or the actions to be taken, not specified in 
the Proposed Plan? 

Why is there no baseline monitoring to use in establishing goals to be reached? 

Why has there been no baseline monitoring over the past 20 years? 

Will the time period to reach the goals be specified in the Record of Decision? 

What specific actions will be taken if the goals are not reached? 

Has an analysis been conducted to compare the cost of conducting a remediation that will 
have a higher likelihood of success verses the cost of a " ... robust monitoring program ... " 
and the highly likely need to remobilize and conduct another remedial action due to 
minimal removal and significant unknown toxicity found during toxicity tests? 
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Will multiple remedial action shave a greater impact on the marsh than one comprehensive 
removal action and restoration? 

9.0 SUMMARY OF THE PREFERRED ALTERNATIVE 

A summary of preferred alternative cannot be conducted due the dyta deficiencies identified in 
the comments on the Baseline Ecological Risk Assessment and the Human Health Baseline Risk 
Assessment, and failure to evaluate all the technologies previously identified for inclusion in the 
Feasibility Study. 

10.0 COMMUNITY PARTICIPATION 

Please see comments concerning the Public Particip~tion section of comments on the Proposed 
Plan for identified deficiencies and recommendatio~s . 

' 
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P.O. Box 2443 
Brunswick, GA 31 52 1 

912-466-0934 

ynn Environmental Coalition gec@giynnenvironme ntal . org 

February 13,2015 

Mr. Galo Jackson, Ms. Shelby Johnston 
Remedial Project Manager 
South Superfund remedial Branch 
U.S EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 

Mr. Jackson and Ms. Johnston, 

The following comments and attachments are submitted as part of the Public Comment period 
for the LCP Chemicals Superfund Site (LCP Site)Proposed Plan for the marsh, Operable Unit 
One ( 1 ), located in Brunswick, Glynn County, Georgia. 

Attached, please find: 

Health Consultation, ORGANIC CHEMICAL RESIDUE IN SCHOOLYARD SOILS, 
GOODYEAR AND BURROUGHS-MOLLETTE ELEMENTARY SCHOOLS AND 
RISLEY MIDDLE SCHOOL AND EDO-MILLER PARK/LANIER FIELDCITY OF 
BRUNSWICK, GLYNN COUNTY, GEORGIA, MARCH 22, 2005 (ATSDR, 2005) 

Wind Rose for Glynn County (GLYNCO, Wind Rose) 

Polychlorinated Biphenyls (PCBs) in Georgia Coastal Environments and Populations, 
September 3, 2014, by Lorraine C. Backer, PhD; David Mellard, PhD; Health Studies 
Branch, National Center for Environmental Health, Eastern Branch, Agency for Toxic 
Substances and Disease Registry (Backer, 2014) 

The study cited in the A TSDR Health Consultation (March 22, 2005) is, "Determination of 
Toxaphene in Brunswick (GA) Public Access Area Soils by Immunoassay and Gas 
Chromatography, October 23, 2002" (Frohlick, Maruya, 2002), will be sent via postal mail for 
the LCP Site Administrative Record. The report cited by A TSDR also contains information 
about the specific species (congeners) ofPCBs detected at the schools and playgrounds across 
the Bnmswick Peninsula. 
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Comments and Questions 

The quality of a Superfund Site cleanup or containment is contingent upon an understanding 
about how chemicals and other contaminates were released into the environment, and other 
environmental factors. The LCP Site air monitoring detected PCBs at the fence line. The 
sampling of soils at schools and playgrounds found a gradient ofPCBs across the Brunswick 
Peninsula (ATSDR, 2005; (Frohlick, Maruya, 2002). PCB contaminated sediments with the 
congeners associated with the LCP Site were found in a wide radius in sediments and biota 
(Backer, 201 4). 

Did the EPA evaluate air transport and deposition of PCBs from the LCP Site as 
part of the LCP Marsh Remedial Investigation, Baseline Ecological Risk 
Assessment, or Human Health Baseline Risk Assessment? 

Does the EPA agree that the gradient of PCBs documented across the Brunswick 
Peninsula is a result of air releases from the LCP Site? If not, what is the 
mechanism for the formation of a PCB gradient of congeners associated with the 
LCP Site? 

Does the EPA agree that the gradient of PCBs found across the Brunswick 
Peninsula likely extends into the marsh? 

Does the EPA agree that the gradient of PCBs found across the Brunswick 
Peninsula likely extends into the marsh and likely the deposition is according to 
wind direction? 

Does the EPA agree that the gradient of PCBs found across the Brunswick 
Peninsula likely extends to Sapelo Island and is an explanation for how PCBs 
associated with the LCP Site crossed tidal nodes, rivers, and other natural 
hydrological boundaries? If not, what is the explanation for the PCBs crossing 
hydrological boundaries and barriers? 

Have PCBs been found past the Reference Stations at Troup Creek and Crescent 
River? 

Were dioxin and Furan Found at the Reference Stations? If so, could the source be 
the LCP Site? 

Could the source of observed toxicity at the Reference Stations be from the air 
transport of toxic compounds from the LCP Site? If not, why not? What additional 
efforts were made to identify the cause of toxicity at the Reference Stations? 

Did the EPA look at nearby toxicity sampling stations used by the United States 
National Park Service at Cumberland Island and Fort Pulaski? If not, why not? 
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Will the EPA consider using the sampling stations used by the United States 
National Park Service at Cumberland lsland and Fort Pulaski as the Reference 
Stations for the LCP Site'? 

Did the EPA ever consider the Reference Stations were within the area where 
chemicals and other compounds were released from the LCP Site? If not, why not? 

If the EPA did evaluate air transport and deposition, what was the estimated 
volume of PCBs distributed via air transport'? 

Did the EPA evaluate the extensive record of air releases recorded by the Georgia 
Environmental Protection Division and documented in the LCP Site Removal 
Administrative Record? 

Does the Georgia Environmental Protection Division a documented air releases in 
the LCP Site Removal Administrative Record discuss the high temperature of the 
gasses released? 'What was the composition of the gasses released? 

Can heavier than air chemicals like PCBs and Dioxin/Furan be air transported in a 
release of heated gasses? 

What is the EPAs explanation for the gradient of PCB congeners associated with the 
LCP site that extend out from the Site? 

Thank you for your attention to this comments and we will look forward to your response. 

Sincerely, 

Daniel Parshley, Project Manager 
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ackson, Galo 

·om: 
mt: 
): 
... . .... 
Jbject: 

~ar Galo: 

Jill Jennings-McEiheney <micahsmission@aol.com> 
Monday, March 16,201511:57 PM 
Jackson, Gala 
Mccarthy, Gina 
Comments on LCP CleanUp 

1m submitting these comments based on a newspaper article I read in January 2015: 

t p: I I america .a I ja zee ra .co ml a rtic I e sl2 015111121 georgia -po II utio n lcp su pe rfund. ht m I 

1m a Georgia native and reside in the Northeast part of the state. After my family ~nd neighbors became victims of 
:posure from industrial waste that EPA egregiously and flagrantly misrepresented in HRS scoring in the 1990s, my 4 
~ar old son was diagnosed with leukemia in 1998. 

:TER botched HRS scoring as an accepted patt.ern, and the negotiating of lives by EPA notated with "low target 
•pulations" justifying false scores to not trigger enforcement, my toxic residency in Athens, GA, and in other places like 
:heville, NCICTS are not cleaned up until victims come forth with their tragic stories. Then begins the behind closed 
•ors remedial delays strategized and instigated by the perpetrators. The results are the same revictimizing of those 
ho were violated by the agencies and poisoned by the industries. I doubt any rights through environmental regulatory 
1ve been afforded to victims of this nature in EPA Region IV. 

this time, I would like to submit my support for the clean up plan proposed by the Glynn Environmental Coalition. 

11ould also like to submit that victims' rights no longer be denied to families who have suffered at the hands of EPA 
•tched HRS scoring followed by behind the scenes manipulation to delay site clean up. This unprofessional and 
1ethical treatment of victims should cease immediately, and victims be afforded the rights to be fully disclosed and 
otected from deep pockets. The perpetrators should not be allowed to revictimize those they have externalized their 
~ste upon. 

!re is a list of victims' rights from the Department of Justice which should immediately be modified for the families 
10 have tested fo r PCBs on Sapelo connected to this tragic two decade old violation of their human and civil rights. 

tp :I I www. justice .g ov I usao I reso urcesl crime-viet im s-rights-om b u dsma nlvictims-rights-a ct 

1ank you. 

1cerely, 

! Jennings-McEiheney 
:J. Box 275 
interville, GA 30683 
icahsmission@aol.com 



BRUNSWICK-GOLDEN ISLES CHAMBER OF COMMERCE 

March 10, 2015 

To: Mr. Galo Jackson, EPA Project Manager, LCP Project 

1505 Richmond Street, Second Floor 
Brunswick, Georgia 31520 
Telephone (912) 265-0620 
FAX: (912) 265-0629 
www.brunswickgoldenisleschamber.com 

Subject: EPA Region IV Proposed Plan to Remediate LCP Chemicals Marsh in Brunswick, Georgia 

The Brunswick-Golden Isles Chamber of Commerce appreciates the opportunity to submit comments 
regarding the proposed marsh remedy for the former LCP Chemicals site in Brunswick. The Chamber 
has been following the activities at this site since LCP's shutdown in the 1990's. We understand that it is 
a complex site that required extensive studies. However, we also believe that the site has now been 
thoroughly investigated. 

We don't purport to comprehend the technical details of EPA's proposed plan, but we understand from 
the EPA public meeting and the Honeywell presentations to the Chamber's Board of Directors, the 
Brunswick City Commission and the Brunswick Rotary Club, that it is based on scientifically sound 
principals and will be environmentally protective. We support the approval and implementation of your 
recommended remedy as soon as possible. It is in the best interest of Glynn County and the City of 
Brunswick to advance the cleanup and to redevelop the site, safely and expeditiously. 

Sincerely, 

~ 
M. H. Woodside 
President 

BRUNSWICK- JEKYLL ISLAND- UTILE ST. SIMONS ISLAND- ST. SIMONS ISlAND- SEA ISLAND, GEORGIA 



ALEX ATWOOD 
~ESENTATIVE, DISTRICT 179 
) MAIN STREET, SUITE 201 
~ONS ISLAND, GEORGIA 31522 

J{O'US'E Oj 'R'EP1{'ES'E:Nl.A'ITV'ES 
COVERDELL LEGISLATIVE OFFICE BUILDING 

ROOM 401 

STANDING COMMITTEES 

Judiciary - Non-Civil 
Insurance 

912-264-4211 (0) 
NW . alexatwoodstaterep.com 
.lex.Atwood@house .ga.gov 

Mr. Galo Jackson 

ATLANTA. GEORGIA 30334 
404-656-0152 

404-651 -5562 (fax) 

January 20. 2015 

US Environmental Protection Agency, Region 4 
Superfund Remedial Branch 
Waste Management Division 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Dear Mr. Jackson, 

Public Safety and Homeland Security - Secretary 
Juvenile Justice - Vice Chairman 

Appropriations - Chairman Public Safety Sub CommitteE 

I write regarding the LCP Chemicals Superfund Site in the City of Brunswick, Georgia. and the 
Proposed Plan issued by the U.S. Environmental Protection Agency (US EPA) and the GA 
Envirornnental Protection Division (GA EPD) on December 4, 2014. Specifically, on behalf of 
my constituents in Georgia District 179, which includes the superfund site, I request that the 
period for submitting public comment be extended at least sixty (60) days. 

Since 1996, the LCP Chemicals Superfund site has been on the National Priorities List, ranking 
among the highest priorities among sites of known releases of toxic and hazardous substances. 
The citizens within my district and interested parties need more time to review and assess the 
decades of collected data and the alternatives assessments that have informed the US EPA's 
Proposed Plan. This information was only just compiled and made available to the public on 
December 3, 2014. While I appreciate the initial extension of time for public review (to 
February 2, 20 15), the review period is stiU not sufficient. 

I respectfUlly request that the US EPA extend the public comment period by 60 mol'e days for 
interested parties to have adequate time to respond with their written comments. This would 
create a new deadline for public comment of March 31, 2015. I would appreciate a prompt 
response to this request. 

Si·n~~ 
~presentative Alex Atwood 

cc: JetT Cown, Chief- G A EPD Land Protection Branch 



January 21, 2015 

Mr. Galo Jackson 
US Environmental Protection Agency, Region 4 
Superfund Remedial Branch 
Waste Management Division 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Good afternoon Mr. Jackson, 

I'm writing on behalf of myself, my family, and our business, SouthEast Adventure 
Outfitters regarding the LCP Chemicals Superfund Site in the City of Brunswick, 
Georgia, and the Proposed Plan issued by the U.S. Environmental Protection Agency 
(US EPA) and the GA Environmental Protection Division (GA EPD) on December 4, 
2014. Specifically, I'm requesting that the period for submitting public comment be 
extended at least sixty days. 

Since 1996, this site has ranked as a high priority in terms of toxicity, and after so 
many years an increase in 60 days hopefully is not an unreasonable request We'd . 
really appreciate more time to review and assess the decades of collected data and 
the alternatives assessments that have informed the US EPA's Proposed Plan. I was 
raised in Coastal GA only miles from this site and am raising our two kids not too far 
away on St Simons. For these and future generations we do appreciate your 
consideration. 

Respectfully, please consider extending the public comment period by 60 more days 
for interested parties to have adequate time to respond with their written 
comments. This would create a new deadline for public comment of March 31, 2015. 

Sincerely, ~ ~ 
Michael Gowen 

\/313 Mallory Street 
St Simons Island, GA 31522 

Copy: 
Jeff Cown, Chief- GA EPD Land Protection Branch 



1ckson, Galo 

:>m: 
nt: 

Carolyn Rader <CRader@atlantaregional.com> 
Thursday, December 04, 2014 5:43PM 
Jackson, Gala 
Carolyn Rader (chrader@bellsouth.net) 

rbject: Comments on the EPA proposal to clean up the Brunswick Superfund Site 

~ ar Mr. Gala, 

till not be able to attend tonight's hearing in Brunswick but I would like to submit comments in lieu of attendance in 
rson . For many years I have been aware, through various organizations such as the Georgia Environmental Project led 
Dr. Olin lvey, in uncovering this toxic mess, and I am shocked to learn that the harmful impacts of this illegal and 

1moral dumping of toxic waste extends far beyond what was previously known or understood. 

1ave not had time to perform my own research or delve into the details but I would like to look up the work of the 
ientists at the Marine Institute because I recall that several papers were published on the heavy metal contamination 
the salt marshes and estuaries around the Sapelo and the effects on oysters and other sea and marsh life. Their 
search on industrial and man-made pollution into the coastal water bodies led to the formation of the Marshlands 
otection Act and other important legislation protecting Georgia's coastal resources. I lived on Sapelo in the 60s and 
1rly 70s so I am also concerned as to what extent I or my siblings were exposed to these chemicals at an early age in 
1r development. 

1e Center for a Sustainable_£ oast lUbe premiere, scie ~_!}fically backed e~~i~ment<!l_ advocacy and J?Oiicy qrganization 
r the Geo ~gi?. f.~~!·( ___ _ 

- ·--- - - - ·· ··- _____.._ ·--·- ---~_.............. _ _ - - .-. ......,. .. l!;'.~..-:r- -
I high.ly recommend- that-t-he-comments you 

ceive from David Kyler, the Center's director, on EPA's proposal for the Superfund site clean-up are taken very 
'riously and followed closely. 

lrolyn Henry Rader 

1rolyn H. Rader, AICP 
incipai 'Program Specialist 

si ng and Hea lth Resources 
~ n t er for Commun ity Services 

:~ -~ .·. . ' .. '·. 

) Courtland Street, NE 
:lanta, Georgia 30303·2533 

1 404463 .3224 
1 404 .463.3264 

:lantaregional.com 

;ewiseconnection .com 

onnect with ARC 

n Facebook ·' 

felong Commu nities on Ll ~thook ,, 

Exemption 6 Personal Privacy 
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Follow us on Twitter » 

CONFLDENTJALITY NOTICE: This e-mail and any attachments are intended solely for the use of the named recipient or recipients. 

Any disseminati on or this e-mail by anyone other than an intended recipient is strictly prohibited. If you are not a named recipient , you 

are prohibited from any further viewing of the e-mail or an y attachments or from making any use of the e-mail or attachments. If you 

believe you ha\·e recei\'ed this e-mail in error, notify the sender immediately and permanently delete the e-mai l and any attachments, 

and all copies. 
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Jackson, Galo 

From: 
Sent: 
To: 
Cc: 
Subject: 

08 March 2015 

Clay Montague <montague@ufl.edu> 
Sunday, March 15, 2015 4:37 PM 
Jackson, Galo 
Satilla Riverkeeper; gec@glynnenvironmental.org 
Questions Pertaining to the Proposed LCP Superfund Cleanup 

Mr. Galo Jackson, Project Manager 
Environmental Protection Agency 
61 Forsyth Street 
Atlanta, GA 30303 

Dear Mr. Jackson: 

I have a number of questions listed below that pertain to the planned cleanup of the LCP Superfund Site in Brunswick, 
Georgia . I live on the nearby Satilla River estuary. I am an estuarine scientist and university professor, and I have 
substantial concerns about impacts of the LCP site on the people that live with the contaminat ion. Moreover, it is 
apparent to me that contaminants from the LCP site can connect widely through hydrology, sediment transport, and 
fishery resources. 

Earlier I shared the questions below with the Satilla Riverkeeper and the Glynn Environmental Coalition, two 
environmental groups with a history of involvement with the LCP site. However, I now understand that you are the 
correct "point person" for the EPA, so I'm submitting them directly to you during the ongoing public comment period 
scheduled to end on March 16th. 

I have reviewed the following two documents pertaining to the EPA's plan to address contamination at the LCP 
Superfund site in Brunswick, Georgia : 
1} U.S. ENVIRONMENTAL PROTECTION AGENCY SUPERFUND PROPOSED PLAN, LCP 
CHEMICALS SUPERFUND SITE. OPERABLE UNIT 1 
2) BASELINE ECOLOGICAL RISK ASSESSMENT FOR THE ESTUARY AT THE LCP 

CHEMICAL SITE IN BRUNSWICK, GEORGIA 

Listed below are eight sets of related questions from me. I hope you can help with the answers. 

1) What assurances can be given that capping contaminated sediments 
in place (rather than removing them) can withstand storm intensities at least comparable to that required for coastal 
construction? Does storm preparedness for coastal construction require structures to withstand FEMA-determined 
flood levels, and 120 mph wind speed? What simi lar storm preparedness standards will be required for the capping 
project? 
Even with capping, might a storm with upland flooding and 120 mph winds suspend contaminated sediments in the LCP­
contaminated sediments and spread them over the upland landscape into residential neighborhoods and businesses? 
During a flooding storm, would contaminated sediments settle onto roadways, where they could be further spread on 
the tires of roadway traffic, and suspended as dust into the air? Will construction criteria for a contaminant cap include 
even stricter minimum storm standards (based on higher flood levels and more powerful winds) in order to address the 
public risk of contaminant exposure during and after a storm? If a storm penetrates the cap, would contaminants 
spread far and wide once a bolus of contaminated sediments is suspended in coastal waters? Could any and all of the 
contaminants be spread by a storm, including mercury, lead, Aroclor 1268, PCBs, PAHs, dangerous dioxins, and others? 
If not, which would not be sp.read by a storm? 
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2) What warning signs have been posted in the estuary and at boat . 
ramps to keep people from consuming fish and shellfish in the vicinity of the LCP site, and to keep boaters and 
swimmers from coming into contact with contaminated sediments? Who is responsible for these signs? 

3) Are contaminated crabs still entering the public food supply? Are 
the sets of floats that are sometimes visible in waters adjacent to the LCP site from commercial or residential crab traps? 

. 4) Have the people most likely to have been contaminated by 
LCP-tainted seafood been tested? Have sufficient numbers of people been tested for LCP contaminants? Has testing 
included those who eat large amounts of fish and shellfish from St Andrew Sound, Jekyll Sound, Jointer Creek, Christmas 
Creek, and the Satilla River estuary?[ goes the spin of the Earth (Coriolis effect) tend to turn local river discharges 
southward, which over the decades could have put contaminated sedi!f1ents suspended at the LCP site into these areas, 
and along the beaches of Cumberland Island and into Christmas Creek?; How many people have consumed large 
quantities of fish and shellfish from those waters during the decades Of contamination at the LCP site? Has an effort 
been made to warn those people and to suggest that they be tested? 

, 5) How is it known that only 81 acres of the 670+ acres of marshland 
at the LCP site is in need of remediation? 

.· 6) Is it true that 33 of these target 81 acres were not chosen for 
remediation because of concern over temporary damage to restorable marshland? If these 33 acres were included 
despite the damage to the marsh that might result, how would the amount and time frame of damage to the marsh 
compare to the risk to people that remains from leaving LCP-contaminated sediments in those 33 acres? Has this 
comparison of risk been the subject of a scientific risk assessment? 

_.. 7) Among the contaminants allowed to remain in sediments at the LCP 
site, are any mutagenic or teratogenic, as well as carcinogenic? If so, what will be the risk of mutations and birth defects 
from human exposure to LCP-contaminated sediments, water, or seafood collected from impacted waters? 

.· 8) After the selected remediation process, what lasting risks to 
human health will remain? Who will be responsible for these and what remedies or recourse will they have? How safe 
will the environment be? 
Will children be safely able to swim and boat in Purvis Creek or in the nearby open waters of Gibson Creek and Turtle 
River? Will people be able to safely eat fish and shellfish caught in the vicinity? Will warning signs be needed, and if so, 
who will be responsible for the warnings? 

Please feel free to share these questions among those at EPA who might be able to answer them. I look forward to your 
reply. 

Yours sincerely, 

Clay L. Montague 

Clay L Montague, PhD 
Associate Professor Emeritus (Systems Ecology, Coastal Ecology) Howard T. Odum Center for Wetlands Department of 
Environmental Engineering Sciences University of Florida, Gainesville 

Mailing Address: 

Exemption 6 Personal Privacy 
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Galo Jackson 
Environmental Protection Agency 
61 Forsyth Street 
Atlanta, GA 30303 
PHONE: (404) 562-8937 
Email: jackson.galo@epa.gov 

Dear Mr. Jackson, 

March 9, 2105 

Please see the comments below from Satilla Riverkeeper regarding the LCP Chemicals 
Superfund site proposed cleanup plan. 

1. Area of Contamination vs. Area Designated for Remediation 
- EPA's chosen cleanup plan for the LCP Chemicals site is inadequate identifying only 
24 acres of marsh to be remediated. This is a problem because 81 acres of the march is 
heavily contaminated and should be removed for the good of public and environmental 
health. If this cleanup plan proceeds as planned the responsible parties would leave 
behind 57 acres of contaminated marsh with high levels of mercury and polychlorinated 
biphenyls (PCBs). These leads us to numerous questions ... 

• 

I . 

r/. 

How is it known that only 81 acres ofthe 670+ acres of marshland at the LCP site 
is in need of remediation? 
ls it true that 33 of these target 81 acres were not chosen for remediation because 
of concern over tempora.ry damage to restorable marshland? 
If these 33 acres were included despite the damage to the marsh that might result, 
how would the amount and time frame ·of damage to the marsh compare to the 
risk to people that remains from leaving LCP-contaminated sediments in those 33 
acres? 
Has this comparison of risk been the subject of a scientific risk assessment? 

Recommendations: The EPA should reevaluate their original cleanup plan and add the 
additional 57 acres of contaminated marsh, originally left out of the proposal, for cleanup. 

2. Sediment Removal vs. Capping 
- Capping and thin-cover placement methods are not an acceptable means of cleaning up 
a heavily contaminated tidal salt marsh. Both of these methods cover up contaminated 
soils rather than removing them forever. How can the EPA claim that thin-cover 
placement or caps is well studied method for site cleanup when there are less than ten 
thin layer caps at contaminated sites in the United States and these are mostly in lakes or 
bays? The thin-layer capping examples in the plan include estuarine, river, and tidal flats, 
of which are all systems with different hydrologies and cannot be ·adequately compared 
with salt marsh ecosystems. With this information it is obvious that the proposed capping 
plans are not applicable to the L.CP site and is, at best, a science experiment in the field. 
This plan also does not seem very logical as natural storm events like hurricanes and sea 
level rise will bring an increased risk that the contaminated sediments will once again be 
disturbed and the capping work will ultimately fail. 
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- Thin-cover placement or enhanced natural recovery is not a sustainable recovery 
method. This thin layer of sediment, six inches or less will not be adequate to contain any 
contaminants in the marsh bed. Storm surge, the bottom of a boat passing by, and benthic 
infaunal invertebrates will disturb the layer. Spartina can also accumulate these pollutants 
and will continue to release them into the food web. 

-Because of the high toxicity levels ofthe contaminated area in question and the 
proposed thin covering layer oiTered by the engineered cap, this plan, would be at best, 
just experimental when one considers an 8 or 9 foot tide and a meandering intertidal 
creek that is always present and on the move. 

• What assurances can be given that capping contaminated sediments in place 
(rather than removing them) can withstand storm intensities at least comparable to 
that required for coastal construction? 
Does storm preparedness for coastal construction require structures to v.1thstand 
FEMA-determined flood levels, and 120 mph wind speed? 

• What similar storm preparedness standards will be required for the capping 
project? 

• Even with capping, might a storm with upland t1ooding and 120 mph winds 
suspend contaminated sediments in the LCP-contaminated sediments and spread 
them over the upland landscape into residential neighborhoods and businesses? 

• During a flooding storm, would contaminated sediments settle onto roadways, 
where they could be further spread on the tires of roadway traffic, and suspended 
as dust into the air? 

• Will construction criteria for a contaminant cap include even stricter minimum 
storm standards (based on higher flood levels and more powerful winds) in order 
to address the public risk of contaminant exposure during and after a storm? 

• If a storm penetrates the cap, would contaminants spread far and wide once a 
bolus of contaminated sediments is suspended in coastal waters? 

• Could any and all ofthe contaminants be spread by a storm, including mercury, 
lead, Aroclor 1268, PCBs, PAHs, dangerous dioxins, and others? If not, which 
would not be spread by a storm? 

• Did the EPA consider containment of the contaminated areas with a coffer dam 
and complete removal as one ofthe remedies in the Feasibility Study? If not, why 
not? Would a cotTer dam or other containment structure facilitate removal 
without reintroducing the contaminated sediments in to the estuary?) 

---- • Did the EPA model reintroduction of contaminants into the marsh via benthic 
organisms and the Spartina life cycle? If not, why not? 

Recommendations: Do not waste time and money on capping projects that don't remove 
the contaminants from the environment. Please consider sediment removal to keep these 
contaminants from further entering the food web over the next century. 



3. Restoring Vegetative Communities after Cleanup 
- The proposed cleanup plan proposed by the EPA will include the removal of native 
marsh vegetation, which is critical fur the health of the ecosystem as well as the 
neighboring estuarine systems. The proposed cleanup plan relies heavily on the 
assumption that marsh vegetation will re-grow on its own within two years. While it is 
possible that vegetation will begin to regrow, it is unlikely that the marsh will be fully 
restored in just two growing seasons. 

• Have marsh vegetative restoration efforts been conducted at the LCP Site? If so, 
were they successful and should be repeated? 

Recommendations: The EPA should modify their proposed cleanup plan to include are­
planting program in order to speed up recovery of the ecosystem post-remediation. We 
recommend focusing on natives such as Spartina, which is native to the salt marshes of 
coastal Georgia. Spartina will attractive native wildlife which will help speed up the 
ecosystem recovery process. 

4. Human Health Assessment 
- The human health assessment in the proposed plan does not adequately account for the 
risks posed by the contaminants to humans around the estuary. The two most harmful 
chemicals are mercury and Ardor 1268. Defined in the plan are high quantity fish 
consumers, adults that eat 40 fish meals per year for 20 years, and a recreational fish 
consumer as someone who eats 26 meals per year for 30 years. The differences between 
the two consumer categories are too small. The EPA should make more realistic 
assumptions like the Sapelo Island Study presented to the EPA Remedial Project 
Managers and Stakeholder Agencies for the LCP Site on September 3, 2014, which 
suggests a more appropriate number if meals in between 100 and 150 per year. 

• Will the EPA increase the high quantity fish consumer number to 150 meals per year 
to reflect the actual consumption level observed in coastal Georgia populations? 

-The posted fish consumption signs and public information on this subject is not an 
adequate source of information to alert the fishing and our seafood consuming public 
living in the contaminated areas where people rely heavily on seafood for their 
sustenance. 

How many signs has the EPA posted in the 20 years since the serious threat to human 
health was identified? 

• Where are the EPA posted signs located? 
• What is the EPA budget to maintain the signs over the past 20 years, and for sign 

placement and maintenance required until seafood is safe to eat? 

-Over four thousand people live within a one mile radius of the LCP Superfund site. 
Over 400 of these citizens are 6 years or under and over 800 of these are women of child 
bearing age. In considering the many components of this major problem to one of our 
important coastal cities, the EPA must revise their fish consumption estimates and be 
cognizant of the health of those citizens that have already become affected with these 



toxins. This will take a voluntary testing program to learn about the human cost from this 
timely exposure to highly toxic contaminants now lurking in our marshes, soil, creeks, 
rivers, and now our coastal ocean bottom. 

• What warning signs have been posted in the estuary and at boat ramps to keep 
people from to keep boaters and swimmers from coming into contact with 
contaminated sediments? 

• Who is responsible for these signs now and into the future? 
• Are contaminated crabs still entering the public food supply? 
• Are the sets of floats that are sometimes visible in waters adjacent to the LCP site 

from commercial or residential crab traps? 
• Have the people most likely to have been contaminated by LCP-tainted seafood 

been tested? Have sufficient numbers of people been tested for LCP 
contaminants? 

• Has testing included those who eat large amounts of fish and shellfish from St 
Andrew Sound, Jekyll Sound, Jointer Creek, Christmas Creek, and the Satilla 
River estuary? 

• How many people have consumed large quantities of fish and shellfish from 
those waters during the decades of contamination at the LCP site? 

• Has an effort been made to warn those people and to suggest that they be tested? 
• Among the contaminants allowed to remain in sediments at the LCP site, are any 

mutagenic or teratogenic, as well as carcinogenic? If so, what will be the risk of 
mutations and birth defects from human exposure to LCP-contaminated 
sediments, water, or seafood collected from impacted waters? 

------::- • Did the EPA consider three congeners, PCBs 138, 153, and 180, were particularly 
higher in women with endometriosis? If not, why not? 

Recommendations: The fish consumption numbers should be increased based on detailed 
surveys of local fishermen. In this area 40 fish meals a year is an underestimate. Some 
residents eat fish every day and depend on it for their survival. A more appropriate 
number would be 150 meals per year, and this number is obtained from people actually 
consuming seafood in coastal Georgia. 

5. Ecological Risk Assessment 
- One of the sites used to compare the levels of sediment chemicals at LCP is only four 
miles from the LCP site at Troup Creek and has shown to be contaminated with the same 
chemicals. 

Recommendations: The EPA should use a cleaner site for comparison. Choose a proper 
control site that has low to no levels of these contaminants. The available data from the 
US National Park Service sampling and analysis at Cumberland Island and Fort Pulaski 
would fulfill this need. Unlike the LCP data, this data is not of questionable quality. 

6. Contamination in the Satilla River 
- The dangerous spread of the contamination beyond the salt marsh is obvious proof that 
the so called site boundaries established by the EPA are far from being trustworthy. 



These site boundaries could never be reliable when they only include the local marsh, the 
peripheral soil and the local groundwater. Sapelo is far offshore and the Satilla River has 
also been demonstrated to be contaminated with PCB 206 (most abundant congener in 
Aroclor 1268; ~ 5.0 ppb) produced and dumped by the LCP plant (Backer and Mellard 
2014). We now know that the data on Aroclor 1268 which is considered to have come 
from the LCP plant is showing up in our dolphin population, Tursiops truncatus, the 
ocean bottom sediments and in the blood of residents 25 miles offshore in Sapelo Island. 

Does the spin of the Earth (Coriolis effect) tend to turn local river discharges 
southward, which over the decades could have put contaminated sediments 
suspended at the LCP site into these areas, and along the beaches of Cumberland 
Island and into Christmas Creek? 

Recommendations: The site boundaries must be rewritten and extend to all areas where 
these LCP toxins can be sampled and demonstrated with assurance. 

Other Questions for Consideration 
'/ • What lasting risks to human health will remain after remediation? Who will be 

responsible for these and what remedies or recourse will they have? 
!./• How safe will the environment be? 
~ • Will children be safely able to swim and boat in Purvis Creek or in the nearby open 

waters of Gibson Creek and Tut1le River? 
c/ • Will people be able to safely eat fish and shellfish caught in the vicinity? 
,_ • Will warning signs be needed, and if so, who will be responsible for the warnings? 

Documents used for preparation: 
1) U.S. ENVIRONMENTAL PROTECTION AGENCY SUPERFUND PROPOSED 
PLAN, LCP CHEMICALS SUPERFUND SITE. OPERABLE UNIT 1 
2) BASELINE ECOLOGICAL RISK ASSESSMENT FOR THE ESTUARY AT THE 
LCP ~ 
CHEMICAL SITE IN BRUNSWICK, GEORGIA 
3) OSHA Resource conservation and recovery act. Management of PCB. 
4) Fisherman of Sapelo Island David Goldman AP 
5) 2010 US Census Bureau 
6) Polychlorinated Biphenyls USEPA Hazardous Waste 2014 
7) Glynn county Health Department Seafood Consumption 
8) US Department of Health and Human Services Toxic substances 2012 
9) US Environmental Protection Agency 2014 Superftmd site 
10) POLYCHLORINATED BIPHENYLS (PCBs) IN GEORGIA COASTAL 
ENVIRONMETS AND POPULATIONS (Backer and Mellard 2014) 

We would like to thank you and the EPA for hosting an EPA Public Comment meeting 
back in December of2014 at the Brunswick public library. Though this event was well 
attended, it was poorly planned and did not serve the people of the community 
informatively, simply due to venue size and the lack of good communication on the part 
of the EPA. The EPA released its Administrative Record only 26 hours before the public 
comment meeting took place. The people of Brunswick who have been directly impacted 



by the LCP Chemicals Superfund site for decades deserve the EPA's upmost effort with 
communication and the flow of information to the public. We request that the EPA grant 
the communities of Brunswick a proper EPA Public Comment meeting that is well 
advertised to potentially interested parties and nearby residents. 

If there are any questions you may have about our comments, please contact us at 912-
510-9500 or riverkeeper@satillariverkeeper.org 

Ashby Nix 
Satilla Riverkeeper and Execu · 
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PROCESSING EQUIPMENT AND CHEMICALS 

To: U.S. Environmental Protection Agency 

Superfund Proposed Plan 

LCP Su perfund Site 

TELEPHONE: 912·265·2000 
TELEFAX: 912-265-3000 

Gentlemen- in accordance with your public comment solicitation dated 

November 16, 2015 current deadline extended to March 16, 2015, I 

have reviewed your six alternative plans for remediation of the LCP 

superfund site and respectfully offer comments and another alternative 

(7). 

WE strongly agree that your proposed alternative 6 is preferred choice 

for the excellent reasons recited in your superfund proposed plan 

dated November 2014 as it minimizes sediment removal,sediment 

capping, and thin cover placement lost. The least transfer of 

contaminated soil and least importation of good soil is the best overall 

outcome for the environment. All efforts should be made to avoid 

transfer and internment of toxic contaminants to other sites even with 

good safeguards in place. This avoids any risk of transferring poll uti on 

to another site regardless of how well protected the new repository is. 

email: iannicel li @ aquafinecorp.com 

INDUSTRIAL WET PROCESS EQUIPMENT AND MAGNETIC SEPARATION SERVICES 



To: U.S. Environmental Protection Agency 

Alternate Proposal 7 (AZorb™) 

The best of all worlds would be to separate the pollutants in the most 

secure form that advanced technology can offer. We wish to propose a 

new, efficient low cost method for accomplishing this objective. 

During the past ten years our company, has devised, reduced to 

practice and published a new breakthrough in pollution control 

technology that{AZorb™) combines the following advantages. 

1) Broad spectrum sorption of heavy metals, organic pollutants, 

sanitary waste, and noxous gases. 

2) High capacity 

3) Low cost 

4) Produced by economic remediation of a world wide waste and trial 

(red mud) 

5) Stable after sorption (TCLP results) 

Our pollution control reagent is prepared by the simple step of 

sulfidizing red mud, the waste by product of the Bayer process for 

extracting alumina from bauxite. Because of its broad range of sorbtive 

properties, our reagent has been trade named AZorb™. 



Testing by an independent environmental laboratory has shown that 

AZorb does not release any of its sulfidized red mud pollutants (TCLP 

tests). It has also been shown that AZorb is equal to or better than ion 

exchange resins and avoids the expense for resin regeneration. 

Regeneration of resin merely transfers sorbed contaminants to another 

facility! With reference to use of AZorb at the LCP site, one preferred 

application would be to berm the LCP Domain near South Purvis Creek 

and install a Hi Flo type thickener and ancillary filter as shown in the 

attached flow sheet( to recover AZorb™). 

Installation of a thickener using AZorb1
"" would eliminate the cost of 

sediment removal, capping, the LCP Domains, and need to transfer 

polluted soil to a secure land fill! 

We can produce and supply AZorb at our cost, probably less than 

twenty five cents per pound FOB Brunswick, GA. 



Attachments: 2012 Seattle paper, CEN Article, Resume, and WestTech 

thickener installation 

Cc: Governor- Nathan Deal 

State Representative- Earl Carter 

State Senator- William Ligon, Jr 

U.S. senator- Johnny Isakson 

U.S. Senator- David Perdue 

Mr. Milton Woodside- Glynn Chamber of Commerce 

Bee: Mr. Dan Parshley- Glynn Environmental Coalition 
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Figure 9 - Sediment Remedy Alternative 4: Sediment Removal - 18 Acres 
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S7- Present 

B6 -Present 

71-Present 

71- 1996 

71- 1996 

59- 1971 

/ANN/CELLI, JOSEPH 

S.B., Massachusetts Institute of Technology, Chemistry 

Ph.D., Massachusetts Institute of Technology, 
Organic Chemistry, minor in Patent Law. 

Founder of Aero-Instant Spray Drying Services, Brunswick, Georgia, which 
conducts toll or custom spray drying of non-hazardous materials on ten Niro 
dryers. One of the leading custom spray drying firms in the U.S. 

Co-founder with John Williamson and vice president ofiMPEX (Industrial 
Minerals Process Equipment Corporation), a distributor of proprietary and major 
lines of wet process equipment used in mineral processing including: blungers, 
vibrating screens, clarifiers, filters, and calciners. Carry out test work and process 
development for domestic and international clients. Produce up to truckload 
quantities of processed industrial minerals from new deposits. Plan and design 
complete turnkey industrial minerals plants for U.S. and overseas clients. Projects 
include $16 million turnkey calciner for Thiele Kaolin and $18 million turnkey 
kaolin plant in Zhanjiang, China. 

Founder and chief executive officer of Aquafine Corporation, 3963 Darien 
Highway, Bnmswick, Georgia. Distributor and manufacturer's representative for 
major lines of wet processing equipment used in kaolin and industrial minerals 
industries. Founded and operated Culligan of Georgia, Inc. 

Exclusive world-wide representative for Pacific Electric Motor Company, 
Oakland, California. Product: magnetic separators. Sold thirty (30) large 
industrial magnetic separators (about 75% of total sold) and a number of smaller 
units to customers in the U.S., England, Germany, Finland, China, and Australia. 
Maintains the most complete high intensity magnetic separation laboratory and 
pilot plant in the U.S. 

Niro Atomizer, Inc., Columbia, Maryland, and Copenhagen, Denmark. Products: 
spray dryers, evaporators, fluid bed dryers. Represented Niro in Georgia, which 
bas the highest concentration of large dryers in the world. Sold 95% of spray 
dryers acquired by kaolin firms in the U.S. Maintains laboratory, pilot plant, and 
small industrial dryers (Aero-Instant). 

Technical Director, Clay Division, J.M. Huber Corporation, Huber, Georgia. In 
charge of new process and product development in kaolin beneficiation and 
mineral modification. Head of a group of sixty-five (65) technical and non­
technical personnel, which serviced a $20-million per year divi.sion (1970) having 
four plants in Georgia and South Carolina. Inventor of approximately one 
hundred (100) U.S. and foreign patents. Responsible for first commercial use of 



annicelli, Joseph 

963-1968 

960-1963 

955-1960 

951-1955 

. WARDS 

high gradient magnetic separation, now in use throughout the kaolin industry 
worldwide. 

Assistant Technical Director, Research Manager, and, previous to that, Research 
Supervisor, Clay Division, J.M. Huber Corporation, Huber, Georgia. Developed 
novel mineral beneficiation processes and equipment for high extraction magnetic 
separation, high shear leaching of iron minerals in clay, high-pressure 
comminution of clay slurries, selective anatase froth floatation, and fine media 
milling, spearheaded all phases of commercial development of surface modified 
specialty clays (Nulok, Nucap, Nupak, and Polyfil) from inception to pilot plant 
to commercial production and sales. 

Research Supervisor, Central Research Division, J.M. Huber Corporation, Borger, 
Texas. Supervised research on clays, synthetic silicates and on production of 
carbon black by catalytic pyrolysis of hydrocarbons, reinforcement of elastomers 
and plastics with various natural, synthetic, and modified pigments. 

Research Chemist, E.l. DuPont de Nemours & Company, Dacron Research 
Laboratory, Kinston, North Carolina. Headed special development projects at: 

Pioneering Research Laboratory 
Textile Fibers Department 
Wilmington, Delaware 1958 - 1960 

Carothers Research Laboratory (nylon) 
Textile Fibers Department 
Wilmington, Delaware 1957- 1958 

Technical Laboratory (dyes) 
Organic Chemicals Department 
Deepwater, New Jersey 1956 

Member of the team that developed 
T -62 and T -64 dyeable, anti-pilling Dacron 

Teaching Assistant, Massachusetts Institute of Technology, Cambridge, 
Massachusetts. 

Summer projects in M.I. T. Metallurgy Department (corrosion of 
chromium/molybdenum/alloys) and at the Explosives Division ofE.I. DuPont de 
Nemours & Company, Gibbstown, New Jersey . 

)12 Recipient SME-AI!vfE Robert Earll McConnell Award for "Invention, development, and 
commercialization of high gradient magnetic separator". 



annicelli, Joseph 

~FILlA TIONS 

Jew York Academy of Science 
'echnical Association of the Pulp & Paper Industry 

(Chairman, Pigments Committee 1970 - 1971) 
unerican Institute of Mining, Metallurgical, and Petroleum Engineers 

Member since 197 4 
Specialty Minerals Co-Chairman 1982 
Surface Treated Minerals Chairman 1989 
Robert Earll McConnell Award Committee 1993 
Robert Earll McConnell Committee Chairman 1995 & 1996 

unerican Institute of Chemists (Fellow) 
..mcrican Chemical Society 
:lay Minerals Society 
1.I.T. Educational Council 
.merican Society for Testing and Materials 
.merican Ceramic Society 
:anadian Pulp & Paper Industry 
ilots International Association 
.merican Management Association 

:IOGRAPillES 

&o's Who in America 
rho's Who in the World 
.merican Men of Science 
&o's Who in Science and Engineering 
rho's Who in Commerce arid Industry 
&o's Who in the South and Southwest 
lictionary of International Biography 

'IVIC ACTIVITIES 

hairman, Glynn Union of Taxpayers 1995 - 1996 
resident, Jekyll Island Citizens Association 1993 - 1995 
resident, Georgia Tidewater Conservation Association 1991 - 1992 
:>reman~ Glynn County Grand Jury 1989 
[ember, M.I.T. Educational Councill963 -1971 
[ember, Glynn County Board of Education 1998- 2002, chairman 2002 
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lagnetic Separation of Clays 
,424,124 Method and Magnetic Separator for Removing Weakly Magnetic Particles from Slurries of 

,471 ,011 
,661,689 
423,983 
269,729 
,122,523 

22,382 
15,464 

,490,027 
,571,552 

32,475 
106,550 
93,981 

146,075 
46,253 

664,718 
330,184 

14,084 
19,725 

Minute Mineral Particles 
Process for Improving the Brightness of Clays (U.S.) 
Method for Producing Mineral Products (U.S.) 
Australian Patent 
Austrian Patent 
British Patent 
Chilean Patent 
Columbian Patent 
French Patent 
German Patent 
Greek Patent 
Indian Patent 
Mexican Patent 
New Zealand Patent 
Portuguese Patent 
South African Patent 
Spanish Patent 
Turkish Patent 
Venezuelan Patent 

Ugh Extraction Magnetic Separator 
,347,396 British Patent 
935,126 Canadian Patent 

, Ill ,986 German Patent 
163,020 New Zealand Patent 
55,388 Portuguese Patent 

389,169 Spanish Patent 

)ther U.S. Patents 
,052,653 Metallic Phosphonate Containing Polyester 
,068,207 Process for Increasing the Dyeability of Linear Condensation Polymer Esters with Chelatable 

,193,344 
,193,398 
,201,200 
,203,765 
,224,582 
,290,165 
,320,027 

Dyes 
Process for Bleaching Clay 
Mastic Compositions 
Modified Carbon Black Production 
Production of Carbon Black 
Kaolin Clay Beneficiation 
Surface Modified Pigments 
Clay Bleaching Under Non-Oxidizing Atmospheres 
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,323,932 
.335,020 
.390,120 
,414,422 
,442,677 
,561,999 
,556,416 
,567,680 
,661,515 
,667,688 
,667,689 

Antioxidant Carbon Black 
Modified Carbon Blacks 
Polyurethanes Containing Amino Organosilane Modified Clay 
Chemically Treated Clays 
Chemically Treated Clays 
Metallic Stearate Coated Clays and the Process of Producing Same 
Apparatus for Shearing Solids in a Solids-Liquid Suspension 
Surface Modified Pigments and Methods for Producing Same and Elastomers Containing Same 
Method of Brightening Kaolin Clay by Removing Organic Contaminants 
Method for Shearing Solids in a Solids-Liquid Suspension 
Methods for Producing Mineral Products 

atents Unassigned 
,984,309 Magnetic Separator 
,999,958 Coal Beneficiation 

.ssigned to Aqua:fine Corporation 

,104,066 
.215,821 
,216,732 

,576,158 
.149,389A 

.149,389B 

346,822B 
.079,002 
.552,734 
552,735 

713,225 
923,688 
112,796 
128,027 
376,605 
397,754 

180,005 
224,777 
601,319B2 
686,401B1 
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Canadian Patent, Removing Total Reduced Sulfur Compounds from Industrial Gases 
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from Industrial Gases 
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Method for Removing Organic Reduced Sulfur Compounds 
Wet Scrubber Process for Removing Total Reduced Sulfur Compounds from Industrial Gases 
Manganese Dioxide Impregnated Filter 
Method for Removing Mineral Slimes from Kaolin Clay 
Process for Beneficiating Minnesota Kaolin 
Method ofBrightening Kaolin Clay by TI1ermal Oxidative Decarboxylation of Organic 
Contaminants 
Continuous Filament Matrix for Magnetic Separator 
Continuous Filament Matrix for Magnetic Separator 
Process for the Manufacture of Monobasic Potassium Phosphate 
Method for Sub-Glacial Mineral Reconnaissance and Recovery 

illfidized Red Mud Sorbent for Toxic Substances 
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',763,566B2 Method and Composition for Sorbing Toxic Substances 
',807,058B2 Method and Composition for Sorbing Toxic Substances (CIP-1) 
:,080,172B2 Method and Composition for Controlled Heat Release And Disposable Chemical 

Heater Utilizing Same 
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?oreign Filings Pending 
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SULFIDIZED RED MUD 
A NEW SORBENT li'OR TOXIC SUBSTANCES· 

JOSEPH IANNICELLJ, AQUAFINE.CORP, BRUNSWIG'K, GA 

ABSTRACT 

A powerfhl improved sorbent is produced by sulfidizing red mud, a noxious by-product fhnn 
the Bayer exh11ction of alumina from bauxite. Sulfidized red mud (SRM) sorbed 90 to 100% of 
the following metals .f1'om laboratory solutions of Cr. Co, Ni~ Cu, Zn~ Se, Ag. Cd, Hg, Pb, Th. U. 
Discolored organic compounds (DOC) are also sorbed (90%). Sulfidization of red mud is 
accomplished under ambient or relatively mild conditions using exemplary compounds such as 
H2S, Na2S, K2S, (NH4)2S, and CaSx. Sulfhr content ranges from 0.2% to 10% above the residual 
sulfhr in red mud. The sulfidization reaction blocks leaching of metals natmally present in red 
mud. In some cases, (As. Mn, Sr), mixtures ofsulfidizcd red mud plus red mud are more 
effective than sulfidized red mud alone. Sulfidized red mud has applications fot cleaning raw 
industrial process water as well as effluent wastewater (and gases) for the entire range of 
industrial proce~ses. 

BACKGROUND 

Red mud is a 1,1oxious by-product and pollutant ofthe production of alumina :fi·om bauxite by 
the process invented by Karl Bayer in 1887. This process relies on the selective solubility of 
aluminous minerals in hot (125- 250°C) sodium hydroxide solution and the insolubility of the 
remaining minerals (iron, titanium, and silica) which arc either insoluble or t'eact and re­
precipitate. The insoluble, iron rich residue can contain 17.4 to 37.5% (Fe). Red mud is a 
complex mixture of fmeJy divided hydrated iron oxides and a wide range of lesser minerals 
containing Al, Na, Ti, Si, Ca, Mg plus traces of over a score of other elements including Cr, Ni, 
Cu, Ph, Se, Hg, As, Th, etc. 

The resulting i·ed mud has strong sorptive and complexing properties aud is the subject of 
scores of publications. Becm1se of its preparation, red mud is intensely alkaline, with pH values 
of 13 and above, but also may contain and leach toxic metals. This creates serious problems 
with its storage in tailings impounds which poses a toxic hazard for wildlife and persoooe]) and 
creates widespread contamination of grmmd water. Reduction of pH below 10 is necessary for 

· safe storage and many sorptive applications. 
It is estimated that 150 million tonnes of red mud is produced and impounded per yeat• and 

that about 2.5 biHion tom1es is cm'fently stored worldwide. 
Hazards of stol'ing highly caustic and toxic red mud has been brought into focus by the 

bursting of a red mud impound at Ajka) Hungary on Octobet• 41
h, 2010 which released 700,000 

tonnes of red mud over 40 square kilometers, killing ten people and hospitalizing 120 others. 
Neutralization of red mud can be accomplished with waste acid, or by washing red mud with 
large amounts of sea water (typically 12 to 18 times the volume of red mud). This requires 
seaside location, large settling basins, and of course the ability to discharge waste water back to 
the sea. 

Red mud has been proposed as a sorbent for heavy metals, cyanides, phosphates, and the 
like. However, the sorptive and release properties of red mud are not always compatible. 
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Depending on the source of a particufm· red mud, it can leach out significant amounts oftoxic 
pollut!\nts such as radioactive thorium, uranium, chromium, barium, arsenic, copper, zinc, cobalt, 
as well as lead, cadmium, beryllium, and fluorides. 

Red mud is a very hydrophilic high pH slime which is difficult to de\vater by filtl'ation or 
sedimentation means. This also complicates and limits its utility as a sorbent in aqueous 
systems. 

The potential problems involved with llse of red mud to control pollution are highlighted in 
an e-newsletter article entitled "The Great Red Mud Experiment that Went Radioactive". This 
experiment conducted by the Western Australian Agricultural Department involved placing 20 
tonnes of Alcoa red mud per hectare on pastureland in order to stop unwanted phosphorous :fi·om 
entering waterways. An unintended result ofthis experiment was that runoff waters showed 
excessive quantities of copper, lead, mercury, arsenic, and selenium. Emaciated cattle grazing 
on treated land exhibited high chromium, cadmium, and fluoride levels. Furthermore, each 
hectat'e contained up to 30 kilograms of radioactive thorium. The disastrous red mud application 
test was abruptly tenninated after five years. 

It is evident that extreme caution must be exercised in selecting, treating, and testing red mud 
before attempting to use it to SOl'b toxic compounds. 

Fmthermore, the capacity of red mud to captme and hold toxic substances such as mercury 
and related metals often is not adequate to eliminate traces of these metals in leachate. The 
possibility also exists that sorption of one toxic pollutant may release othet· pollutants. 
Therefore, use of red mud as a sorbent to purify water is problematic. 

As a result of intensive investigations on methods for neutralizing and using red mud, an 
Australian based company, Virotec, bas developed a line of red mud based p1·oducts covering a 
wide range of pollution control applications. Virotec uses a vadety of methods to neutmlize red 
mud, These involve use of natural sea water (up to 13 washings), evaporatively concentrated sea 
water, saline or hard gt'Oundwater brines, salt lake brines, industrial waste brines and even solid 
salts. 

APPLICATIONS FOR SULFIDIZED RED MUD 

Heavy metal contaminated liquids and flue gases from various sources (ground, stream, 
runoff. mines, petroleum, industrial waste) are among the most dangerous and difficult 
environmental problems facing the world today. Among these metals are mercury, chromium, 
cobalt, uickel, copper, zinc, silver, gold, cadmimn, lead, selenium, and transuranic elements. 
Mercury contamination ofthe envirolllnent is the subject of increasing attention because it 
eventually accumulates at high levels in bodies of large predatory fish such as tuna, swordfish, 
and shark. A major concern is the atmospheric release of mercury from coal fired power plants, 
cun·ently estimated at 46 tons pel· year in the United States. The Environmental Protection 
Agency (EPA) has identified women of childbearing age as especially threatened because of 
possible neurological damage to unborn children. It is estimated that 8% of women in this 
category have a methylmercury blood level above 5.8 ppb. 

On Dec. 14, 2000, the EPA issued a determination that their agency must propose new 
regulations under the Clean Ait• Act to control mercury emissions fi·om coal and oil fired power 
plants by Dec. 15, 2003. One proposal was to reduce merclll'y emissions fi:om power plants 90% 
by 2007. According to an article in Forbes, such regulation "could cost the power industry at 
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least 8.58 billion dollars per year." More recent proposals such as the Clear Skies Act call for a 
70% reduction in mercury emissions over 15 years. flM-~~ !A Z01'1P• 

Sulfidized red mud is a powerful sorbent for remediating polluted sources such as 
groundwater, wastewater, mine runoff, petroleum streams, and industrial waste. Of particular 
interest is sorbing heavy metals such as mercury (Hg), cbromitun (Cr), lead (Ph), copper (Cu), 
zinc (Zn), silver (Ag), cadmium (Cd), selenium (Se), thorium (Th), and uranium (U) from such 
sources. The metals may be present as fl·ee elements, ions, or in compounds with other elements. 

Of special interest is remedjatfon of over 30,000 mine drainage streams where the alkalinity 
of suifidlzed red mud wonJd be useful. 

PRJi:PARATION OF SULFIDIZED RED MUD 

The sorbent is prepat'ed by the sulfidation of red mud, wl1ich contains hydrated ferro ferric 
oxides derived from the Bayer processing of bauxite ores. Sulfidation can be achieved by 
reacting red mud with one or more sulfidizing compounds such as H2S, Na2S, K2S, (NH4hS, and 
CaSx. Unlike red mud, which is very hydrophilic, sulfidized red mud is lyophobic. As a result, 
sulfidized red mttd has much faster dewaterh1g rates than red mud. 

The relative amount ofsulfidizing agent is selected so that the sul:ft1r content of the reaction 
product is from about O.i to about 1 0~ above the residual sulfhr content of the red mud. The 
weight ratio of sulfidizing compound to red mud wHl vary with the type of sulfidizing compound 
used and the desired level of sulfidation for a particular end use. Most often, the sulfidizing 
compound and red mud are combined at a weight ratio usually fi·om about 1:25 to about 1:6. 
Conditions under which red mud can be snlfidized depend on such factors as the type of 
sulfidizing compound(s) and the intended use ofthe resulting sorbent. In some cases, sulfidation 
can be accomplished by mixing red mud and the sulfidizing compound at ambient temperature 
and atmospheric pressure. In general, higher sulfin· contents can be obtained when the reaction is 
carried out at slightly elevated temperatures and/or elevated pressures. Sulfur content in the 
reaction product is affected by sulfur content of the sulfidizing agent. For example, compounds 
such ns calcium polysulfide, usually yield products having higher sulfur contents. 

When using gaseous sulfidizing compounds, such as hydrogen sulfide (H2S), it is often 
preferred to conduct the reaction at slightly elevated temperature and/or elevated pressure to 
increase the rate of reaction and the sulfur content of the resulting sorbent. Suitable reaction 
temperatures range il'mn about 40 to 200°C., often fi·om about 80 to l20°C. The reaction 
pressure typically ranges from about 30 to about 70 psi (absolute). 

USE OF SULFIDIZED RED MUD 

In a typical application, the sorbent is slurried with a medium containing the contaminant(s) 
to be extracted. The sorbent, which forms a complex with the contaminant(s), can then be 
separated fi·om the slurry using one or more conventional techniques such as filtration, 
sedimentation, or centrifugation. 

In an alternative application, suifidized red mud sorbent is processed into pellets using 
conventional pelletizing or extl'Usion equipment. The pellets can be used in filters of 
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conventional construction in a variety of industrial or consumet• filtration applications, including 
filters for preparing potable water. 

It has been found that sulfidized red mud sorbent is eJfective for sorbing various 
contaminants, such as mercury, which are not effectively sorbed by red mud. On the other hand, 
red mud itself is effective for sorbing other contaminants, such as !U'Senic, \Vhich are not 
efficiently sorbed by sulfidized red mud. For treatment of media having contaminants in both 
categories, use of red mud and sultldized red mud in tandem, either in the same sorbent 
composition or in sequential treatment stages (e.g., red mud foHowed by sulfidized red mud) can 
be more advantageous than using either sorbent alone. 

RM 1. Preparation ofRed Mud. A lkg sample of red mud received from Sherwin 
Alumina Company of Corpus Christi, TX was slurried at 15% solids in demineralized water and 
filtered on a Buchnet ftmnel. The resulting filter cake was re-slunled with demineralized watel', 
re-filtered, and used as the starting material in Example 2. 

SRM 2. Preparation of Sultidized Red Mud Using Hydrogen Sulfide (H2S). Washed red 
mud (lOOg) fi·om Example l was slurried in demineralized watel' at 15% solids and the stirred 
slul'l'y was saturated with hydrogen sulfide for 30 minutes at mnbient temperature. The sample 
was dried ovemight at l00°C. and the resulting cake was pulverized. 

SRM 3. Prcpa1·ation of SuJfidized Red Mud Using H2S Under Pressure in a Pan Domb. 
The su!fidation procedure of Example 2 was repeated using a Laboratol'y Parr Bomb. After 
saturation ofthe slul'ry with hydrogen sulfide gas, the bomb was sealed and heated four hours at 
I 00°C., while stirred. The bomb was then cooled, depressurized and the contents filtered, dried, 
and pulverized. 

SRM 4. Preparation of Sulfidizcd Red Mud Using Ammonium Sulfide (NH4)zS. Red 
mud (200g) was dispersed in 600 grams of deionized (DI) water in a Waring Blender for 5 
minutes. Ammonium sulfide (lOg) was added and the slun·y was heated with stirring on a hot 
plate for 1 hour at 60°C. rt was then filtered and dried at 90°C. 

SRM 5. Prepamtion of Sulficlizcd Red Mud Using Sodium Sulfide (Na2S). The 
procedure ofExample 2 was repeated using sodium sulfide instead of ammonium sulfide. 

SR1W 6. Preparation of Sulfidized Red Mud Using Calcium Polysulfide (CaSJ. The 
procedure ofExamp{e 2 was repeated using 33.5g of30% solution of Cascade, calcium 
polysuifide. 
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A more complete analysis ofRNI-l> SR.J.\11 (3-6) is given in Table 2. The analysis reveals that 
filtration and washing during preparation ofsu!fidized red mud extracts sodium chloride (except 
for SRJ\If-5) and increases concentration ofFez03 in red mud. It is significant that ve1·y small 
amounts of reacted sulfur have such a strong effect on the chemical and physical properties of 
red mud. 

0.14 
0.13 
0.11 
0.09 

Leaching ofRM-1 vs. SRM-2. In part (a), a slurry of red mud (50g) and demineralized 
water (450ml) was prepared, mixed fo1· 30 minutes, and filtered. The filtrate was acidified with 
2m! concentrated nitric acid and analyzed by ICI> usjng EPA3050 and EPA60 10 methods. 
In pat1 (b), the procedme of part (a) was repeated using sulfidized red mud (SRM-2). 
Results are given in Table 3 and show that leachate from sulfidizcd l'ed mud (SlUvl-2) gave a 
much reduced content of heavy metals (low parts per billion) than leachate from the red mud 
(RM-1) in every case, except Cd, where the difference was insignificant. 

*ND -Not detectable, below limits. 

Mercuric Solution (3.5ppm) Sorption by SRM-3. Ten grams of sulfidized red mud SRM-
3 was sllllried 30 minutes with lkg demineralized water containing 3.5p_f!n mercury (5.66ppm 
mercuric nitrate). The slurry was filtered and annlyzed for mercury (Hgn) by ICP (Method EOA 
245.1). 

The procedure was repeated using 22.0 ppm and 41.0 ppm mercury solutions (11~12), {13-
14). . 

Results of tests 9-14 are summarized in Table 4 and demonstrate the superior performance of 
sulfidized red mud compared to red mud tor sorption of mercuric ion fl'om aqueous solutions. 
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3 ppm 
0.56 ppm 
0.2ppm 

22.0 ppm 
8.0 

84 
94.3 

64 



0.22 ppm 
41.0 ppm 
23.4 ppm 

99 

43 
99.9 

Example 15 Mel'cnry (metal) Sm·t>fion from Vupor Phase by SR.M-3 and RM-1 (Spray 
Absorbed). In part (a), one gram ofmercmy metal was placed in a two necked round bottom 
(RB) flask on a supported heating mantle. One neck of the flask was open and the second neck 
was connected with a Teflon® tube to an aperture in the inlet duct of a spray dryer. The mercury 
was heated to 300°C. A slurry of 580g SRM-3 in 450ml demineralized water was sprayed by a 
rotary atomize!' operating at 30,000 rpm. The feed rate ofSRM~3 was regulated to produce an 
outlet temperatute of 1 00°C from the dryer. 

In part (b), the procedure of part (a) was repeated using RM~ 1 instead ofSRM-3. 
The mercury content ofthe spray dried SRM fi·om pmt (a) and the Rlv1 fi·om patt (b) m·e 
tabulated in Table 5 and show that the SRi\11 had a significantly improved sorption of mercury. 

SRM-3 absorbed 7.5 times more mercm·y as RM-1 when spray dried at 300°C inlet and 
I 00°C outlet in the presence of an air stream containing mercury heated to 250°C. Sulfidized red · 
mud is significantly superior to red mud as a sorbent for elemental mercury metal vapol'. 

Example 16 Mercury (metal) Sorption from Vapor Phase by SRM-3 and RM-1 (Spray 
Absorbed). Example 15 was repeated except that a slurry of lOOg SRM-3(a) and also lOOg of 
RM-1 in 900ml demineralized water were spray dried (b). Samples 16aand 16b were analyzed 
for mercury. 

This experiment was then repented using l OOg RM-1 and also 1 OOg SRM-3 to fbrnjsh 
samples 16c and 16d. which were analyzed. The results oftests 16(a) ·-(d) are shown in Table 6 
below. 

As evident fi·om Table 6, SRM-3 is about twice as efficient as RM-1 on the 151 pass and about 
seven times as efficient as RM-l on the second pass. The results show that the affinity of SRM~ 
3 for mercury vapor itnpi'Oves with increased cxposme to mercury, indicating an induction 
effect. 

Sorption of mercury by scrubbing gases with sulftdized red mud has impol'tant potential 
for reducing mercury contamination of both fi:eshwatu and saltwater bodies. 
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Table 7 below summarizes the results of Examples 19-28 using the general procedure of 
Example 9. The last column indicates the amount (in wt %) of the target ion that was removed 
by SRM. The results with thorium are especially significant. 

2.7AO a 
Copper II 1.550 99.99 

·Copper II 6.250 99.4 
Coppet• IT 30.50 99;9 
Zinc II 1.850 99·.5 
Zincii 2.380 99.1 
:Si!ve11 I 3.15 ND* ND** 99.99 
Goid I 0.703 ND 0.227 67.7 
Cadmium II 1.850 0.035 0.009 99.5 
Lead II 2.0 0.058 0.007 99.7· 
Selenium 2.5 2.1 0.24 90.4 
Thorium IV 0.956 0.054 ND 99.99' 
Thorium IV 4.93 0.260 ND 99.99 
Thorium IV 10.50 0.564 ND 99.99 
Thorium IV 19.40 0.921 ND 99.99 
Umnium II 1.13 0.074 0.04 96.5 · 
Uranium II 10.1 2.45 0.494 95.1 
Uranium II 38.0 6.90 3.95 89.6 

*ND: Not detectable. 
**ND: Essentially quantitative removal ofTilol'ium was obtained by SRM-4. 

Example 29 Comparison of SRM and RM fot' Sorption of As) Co, Mn, aud Sr. The 
procedure of Example 9 was repeated using solutions of arsenic (liT), arsenic (V), cobalt II, 
manganese (II), and strontium (I)) with results summarized in Table 21. 
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0.21 
0.013 
0.135 
0.72 
0.10 
0.03 
0.19 

6 
1.15 

0.046 
0.548 
0.792 
1.10· 
4.60 
11. 

28 
98.3 
66.4 
62.3 
42.1 
48.9 
59. 
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These experiments reveal that sorption of red mud (RM-1) is significantly better than SRM-3 
in the case of As (III), AS (V), Mn (II), and Sr (il). However, the use of red mud as a sorbent is 
resh·icted by leaching ofundeshable elements which can cause serious problems. Usc of 
s~:~lfidized red mud in combination with red mud is useful because sulfidized red mud prevents 
undesirable leaching of toxic metals from red mud itselt: 

Example 30 Sorption ofHg (II) by Various SRMs. Sununarized in Table 9 below~ 

0. l 
0.0229 

4.5 0.449 ---19.6 3.68 
4.5 0.005 
19.6 3.16 
4.5 0.004 
19.6 0.02 

SRM-3, 4, and 6 gave excellent sorption results from solutions ofHg(IU at two 
concentrations (4.5 ppm and 19.6 ppm). It is significant that SRJ.\!1-4 reduced Hg to I ppb, thus 
meeting current drinking water standards (3 ppb maximum). 

Ammonium sulfide treatment red mud (SRM-4) was the most effective sorbent despite the 
fact it had the lowest S content. SRM-5 prepared by treatment of red mud with Na2S was much 
less effective than SRM-4. 

Example 35 Sedimentation Rates of SRM-4 and RM-1. In the course of tests on metal 
sorption fi·om aqueous solutions by sulfidized red mud and red mud, it was found that in all 
cases, sulfidized red mud exhibited significantly faster filtration rates than red mud. Red mud is 
very hydrophilic but conversion of red mud to sulfidized red mud transforms it to a lyophobic 
sorbent which is more readily dewatered. The unexpected improvement of dewatering behavior 
is shown in the following experiment. 

A dispersion of 50 grams ofRM-1 in 500ml deminel'alized water was prepared by rapid 
mixing in a Waring Blender for 10 minutes. The eX()eriment was repeated using 50 grams of 
SRM-3 in 500ml demineralized water. 

Both fi·eshly prepared slurries were allowed to settle undisturbed at ambient temperature 
(25°C) fol' a period of23 hours. After 23 hours, the RM-1 dispersions had settled to give a clear 
supernatant layer of only 1 em. The remaining slurry consisted of dispersed RM -1 with no 
visible sediment. 

During a 23 hour period, the SRM-3 slurry settled to fi.trnish a sedimentary layer about 3cm 
deep and a clear supernatant layer 11.5cm above the sediment. 

These results clearly show the significant alteration of surface chemistry and dewatering 
characteristics of red mud by relatively small degrees of sulfidation. 
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Figure 1 Sedimentation. 

Example 36 Clarification of Okefenokee Swamp Water with SRM-4. 500ml of 
Okefenokee Swamp water (Sample I) was adjusted to pH7 with dilute NaO.H and mixed with I 0 
grams ofSRM-410 (made with 10% ammonium sulfide) in a Waring Blender at high speed for 5 
minutes. The mixture was transferred to a beaker and allowed to stir an additional hour using a 
magnetic stirrer. 

The suspension was filtered and the color value of the filtrate was determined with a LaMotte 
TC-3000e colorimeter. Anothe1' 10 gnuns ofSRM-410 was then added and the procedure was 
repeated a second time (211

d Pass). The filtrate was again evaluated for color. Results are given 
in Table 26 and showed that the treated sample was neady colorless (over 90% reduction in 
absorbance). 
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Another sample of Okefenokee "Black" Water (Sample II) was treated with sulfidized red 
mud according to the above procedure. The absorbance was reduced 90% to nearly colorless as 
shown in Table 27 (2 passes) and Figure 2. 
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AKING THE· MOST 
F EDMUD 

. An octogenarian chemist's latest invention turns hazardous · 
alumimim mining waste into a material for CLEANING UP ~ATER 

STEPHEN f\. RITIER, C&EN WASHINGTON 

JOSEPH IANNICELLI is an inventor un­
like any other you might have met. He · 
is the 84-year-old president of Aquafine 
Corp., a Brun~>Vick, Ga., company that 
supplies spray-dryingan:d magnetic sepa­
ration eqtiipment and provides laboratory 
services for industrial mineral process­
ing. Iannicelli holds dozens of patents for 
technologies used to purify kaolin, a white 
alumimun silicate mineral that is essential 
to making paper, cosmetics, paint; imd sor­
bents for water tr~atment. 

lannicelli has amassed a small fortune 
. since he graduated from Massachusetts In­
stitute ofTechnologywitha Ph.D. in organ­
ic chemistry back in 1955, when he helped 
develop a bio~')'nthetic method to make 

· penicillin. After working for DuPont on tex­
tile tiber polymers and for J. M. Huber Corp. 
on kaolin, he launchedAquafine in 1971. 

ll;l conversations, Iannicelli spontane­
ously recalls the details of his diverse 
inventions. His finn baritone leaves the 
listener hanging on his every word as he 
weaves a tale to explain how he lately came 
to be.intei:estedin p).a)'ipg with red rimd . 
. Known fon11allyas l)auxitt;: residue, 

red mtid i~'the ltc'lxio\'tsby-pwduct of the 
Bayer process for· ~Xtra(;tlng aluminum 
from bauXite ore. Aluminum mining leaves 
behind a !>'taggering 120 million metric 
tons peryearofthesalLy,highlyalkaline, 
heavy-met<tl-!aden material, according to 

the International Aluminium Institute, a 
London-based trade.organizatlon.i'he alu­
minum industry has,Jongtried to findways 
to recycle the environmentally problematic 
red mud. But so far there have been few-safe 
and economical ]arge-sca).e applications. 

"Red mud is a curse;'' Iannicelli ob­
serves. "There is no short;age of simple, 
ingenious solutions fo r dealing with most 
categories of environmental pollution, 
including red mud .. The deciding factors on 
implementation are cost and safety." 

Iannicelli's solution for i:ed mud is to 
treat the abundant material ;Vith cheap 
sulfur compounds. Doing so locks in trace 
metals and improves the·.rnaterial's sorbent · 
propen:ies, he says, so it can be used for 
cost-effective wastewater treatment and in 
other environmental remeq.iation applica­
tions. He calls the sulfidized red mud AZorb. 

In the Bayer process, strip:mlned baux­
ite is treated with hot caustic soda (sodium 
hydroxide),which selectivelydissolves . 
aluminum from an array of other mineral~ 
ized metals. The e·nd product is alumina, 

. Al,03, whic~ is the feedstock for producing 
alu!Jlinum metal: 
· But for every ton of alumina. extr'Jcted, 
more than a ton of red mud is produced. 
Bauxite processors recycle the caustic 
soda and plmlp the residual red sludge into 
h uge settling ponds. ·v.1hen as much water 
is removed as possible, the material can . 
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MUD MAN 
lannicelli poses 
with a sampfe 

· of his'sulfidized 
red mud sorbent. 
called Azorb, 

be chemically treated 
to lower the pH and· 
planted over with 
vegetation. 

The scourge of red 
mud burst into the 
public's eye in Octo­

ber 201owhen a settling pond in Hungary 
ruptured: A flash flood of red sludge gushed 
t]:lrough several small towns, killing 10 

people by drowning and injuring more than 
100 othersby burningtheirskin andil)"itat­
ing their eyes and lungs. 

1 annicelli isn't the first person tot~ 
about getting his hands dirty with red mud 
to help prevent such disasters. Australia- · 
based industrial waste management firm 
Virotec has developed a pro~ess to neu­
tralize red mud with copious amounts of 
seawater or brine. The resulting material is 
generally used to remediate mining sites, 
but it is also used as filler to make bricks 
and as a sorbent to trap metals and phos­
phorus in wastewater. 

Aluminum produ~er Alcoa has a process 
t6 carbonate red mud using C02 from indus­
trial gas stream s. The resulting"red sand" is 
used to make cement and in road construe-

. tion. Others have developed processes to 
recover iron and rare-earth metals from red 
mud. But so far, oruy2 million metric tonS of 
red mud is b~grepurposed annually-less 
than 2% of the \unount being generated. 

ONCE ALUM,NUM is extracted from baux~ 
ite, the rema.i4s are a porqus matrix of met­
als.,-a mineral skeleton, Iannicelli explains. 
Asmucha!i'!!alfofreo;Imud isiron pxide, 
from >vhich it gets its rusty color. Other ma­
jor components include. aluminum, silicon, 
titanium, calcium, and sodium Oxides. The 
material h1cludes trace amounts of other 
metals, including radioactive uranium. 
. with a h igh surface area, red mud is a 
natural sorbent capable of grabbiilg heavy 
metals and organic contaminants and . 
sequestering them. But red mu~ can also 
leach toxic heavy metals, which~s an envi­
ronmental concern. 

Jannicelli 's sulfidation process involves 
t reating red mud with sulfur compounds 
under ambient conditions or with mild 

,· < heating.,Anyofa number of sulfur com~ 
, , Pl!>Ull~ will ~o the job, he says, includirJi 

· >Na,S, (NH4),S, and H,S. In the sulfidatlon · 
. reaction, sulfur ;ttoms bind to vacant s pots 

•{)n m'etals throughout the skeletal network, 
locking the metals into place and pre\>ent~ 
ing them frc'lm leaching. 

Sulfidation also tunes the red mud so 
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that it has signi~c~ntly higher sorbent ~ 
capacity than untreated red mud, Ian- ~ 

~~~~~~~a:~~:~~~:~~:~i~:~~~~tzeo::::s ~ 
\vith untreated reduJud using so1utions of ~ 
different metal salts. · ~ 

zorh remove's better than. 90% of most "' 
< .metals from aqueous solutions, Iannicelli :z. 

sayS. His team has achieved betterthan · 3 
99% removal rates for metals of concern ~ 
such as cadmium, chrornium, lead, and . ~ 
mercury. The sulfidized red mud is not as ~ . e 
e.fficicnt atremoving arsenic, manganese, . "' 
anO. strontium as red mud itself~ Iannicelli P­
says. But he· suggests mh..'tures of req niud · ti 
and shlfidized red mtid might be an option ; 
for some applications. Once used, the rna- ~ 
t eri!ll would be placed in a landfill. ~ 

"This workis certainly a very interest- 5 
ing study to detail the removal of a wide ~ 
range of different species," says Justin ~ . 
Hargreaves, a·chemlst at the UI)iversity .. ffi 
of Glasgow, in Scotland. "Particularly ~ 
interesting is that consideration has been 
given to ~e possibiliryofthe red mud 
systems being som ces of cant~ nants 
themselves and the application of sulfided 
and nonsulfided red mud combinations to · 
optimize removal efficacies." . . 

i-Iargreaves and his colleagues have been 
treat ing red mud with methane,,a readily 
available by-product of oil refining and 
landfiils. Red mud catalytically decomposes 
methane to form hyd1·ogen and an iron-car­
bon composite; The Glasgow researchers · 
think the inexpensive magnet ic composite 
material could be used to remove impuri-

l • , ~ 

, ": lEARN F~OM' EXP_ERTS Air M'IT/: ., 
Advance your career and· impact-your · 
company's success in 2014 by making 
a strategic !nvestment i.n ~ra i n i ng imd 
education. Register for a 2- 5 day 
intensive course and access wohd-cta'ss 

· ttilnking, acquire new skills, and bring 
• Innovative Ideas bacK to work. 
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SCIENCE & TECHNOLOGY 

BY COMPARISON As a 'rule of 
thumb, 4 metric tons of bauxite yie.lds ' 
2 tons each of alumina and red mud'; an'd 
in turn 1 toh of aluminum inet,al.. ' . 

Glob~,l. pfoductlon i 2914, rry_e~ric ton~· 

. Bauxite 
produqt [on 
?S~mllllon 

Alurtii'na 
produc~ion Red mud 
10.1 mJiflon 120 million 

. . 
1 ton of aluminum "' 

70,000cans 

SOURCE: International AlunUnlum lnstliute 

ties such as arsenic and chromate from 
drinking water in devel.opingcountries. 

Iannicelli has also tested Azorb to clean 
up water discolored with natUral dissolved 
organic com pounds, such as tannin~ and 
lignin, This is a problem encountered.when 
the effluent of pulp and paper mills is dis­
charged in to rivers. Although such water 
isn't always considered polluted, when 
water clarity is unnaturally inipacted the 
. effluent is in violation of the intent of clean 
water laws. 

With that in mind, Iannicel!i·has shown 

that Azorb readily traps and .removes-discol­
ored compounds from Okefei:tokee Syo;-amp 
water; iann)celli also h as been wcirkingwith· 
Aitamaha. River keeper, a nonprofit en vi: 
ronmenta,l stewardship organiiationthat i~ 
concemed with discolored water fu the AJ.: .. 
to/naha Rf~~r, which ~rains cen~ral Georgia, 
The discolored wa~er t here mostly COJ11eS 
from a Rayonierwood pwp milfthat manu­
factures cellulose fibers used in plastii::s;'and 
as an absorbent material in prodttcts such 
as diapers. In prelimi~ary tests on the river 
water, Azorb removed the disc;olored com-
pounds, Iimnicellisays. , · · 

Iannicelli also owns a co.lonial-era rice 
plarihitioli in G~orgiatT}+e1pladtat1ori is no· 
longer farmed, but it is Hofut;t6 ~ irlobile 
hom~ p.~rk ¢at. has j~s own wastewater 
treatment facil ity. As' a l.icensed wastevrater 
engineer; Ianni~clli h'as carried out wat er 
treatment tests using Azorb. His teru:n 

1 fo:und that Azor~ret1lo'{.e:S p~o~nhq~s and 
fecal colifonn bacteria, th~ l!lajqr cqnt jltni­
nants ofconcem in wastewater, ~o below 
detection levels. . . 

. Not content to stop there, Iannicelli had 
technicians with the Jekyll Island State Park · 
Authority in Georgia t'estA.zorb on mil- . 
nicipal wastewater. They obtained similar 
resul ts, providing an independent confirma­
tion of phosphorus and bacteria rem ova). 

Iannicell.i ha!.>also talked with scientist s 
at a large coal•fired power plant about the 
prospects. of using Azorb to remove mercu­
ry and seleniUm,, the two metals of greatest 
concern in scrubber gas wastewater.·. ' 

''There is 'a long history of attempts to 
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"Red mud is a curse:'-

. reformat red mud for peneficial use, with · 
none to my knowledge having proved suc­
cessful on a large scale," says Ian T. Burke, 
an environmental scientist at the Upiver­
sity of Leeds, in England. Burke remains 
skeptical that the abunda.nt red mud can 
safely be used. 

Last year, Burke led a team that took a 
look at three ofthe'most hazardous trace 
metais in the Hungarian red mud: arsenic, 
chromium, and vanadium. The research­
ers formd that arsenic and chromirml are 
not in b i.oavailable states imd posed low 
.risk. But vanadium is in the bioavailable vs+ 
state and could be a long-t erm problem. 

"MANY STUDIES that deal with red mud 
as an absorbent foc us on the uptake of met­
als or nutrients," Burke c;onti nues. "But 
they do not give enough consideration to 
the quality of the treateQ. water-that is,is 
it suitable for discharge to rivers?" 

Burke also has questions about the long­
term stability of new mineral phases in the 
sulfidized material and how it will hold tip 
when used as a sorbent. "Much more detailed 
work seems to be re<:[uircd before this mate­
rial couJcl.acrunlly be used,'' Burke believes. 

Futility has been the name of the game 
with red mud, adds geologist Katy 'I'sesme­
lis, a communications manager at the Inter- . 
national Aluminium Institute. ''We receive · 
lots of project proposals that may have a 
sound· scienti.fic ba~is but could never be 
scaled up," Tsesmelis notes. She says there 
are also lots of attempts made to reuse red 
mud that never come to light. It's possible 
someone already rried sulfidized red mud. 

But Tsesmdis emphasizes that the 
industry continpes to invest in research. · 
"The industry as a whole is working hard to 
·remediate and reuse bauxite residue." 

l!lJll1icelli isn't discotJraged Qythe lack of 
success so far in using red mud. He now has 
multiple patents for the sulfidation process 
and is eager to make conunercial quanti~ . 
ties of Azorb. He expects the cost to be as 
little as 10 cents per lb, less than half the 
cost of similar soi"berits. And the first major 
application might be this year, cleaning up 
discolored pulp a~d paper mill effluent. 
· "I think the time is ripe to tum cheap 

red mud into an inexpensive material that 
cari help solve some serious environmental 
problems;" Iannicelli says. "I don't have all 
the answers yet. But as a chemist, I want to 
do good for the chemical industry," • 



kson, Galo 

n: 
t: 

ject: 
chments: 

gec@glynnenvironmental.org 
Monday, March 16, 2015 1 :26 PM 
Jackson, Galo; Johnston, Shelby 
environsc@gmail.com 
LCP Site Proposed Plan - GEC and Community Comments 
ESC LCP PP EPA Comments final.pdf; ESC LCP PP Comments final Appendices.pdf 

Jackson and Ms. Johnston, 

community met with Dr. Peter deFur, on December 4, 2014 to discuss the Proposed Plan for the Marsh at the LCP 
nicals Superfund Site. At that time, numerous questions were asked by the community and since the meeting many 
e questions have been directed to Dr. deFur. Over the past several months, Dr. deFur, in his capacity as our 
munity's technical advisor under the EPA Technical Assistance Grant program has responded to many comments, 
·esses several issues. In addit ion, Dr. deFur has helped the community identify questions for which we are unable to 
answers. To a large extent, the attached comments and questions are a result of this process, and our community's 
't to understand the LCP Site documents and find the underlying data in support of the Proposed Plan. 

Glynn Environmental Coalition is submitting the questions and comments Dr. Peter deFur has helped our 
munity develop so we can be involved in the Superfund Site decision-making process. 

se do let us know if you have any questions or have any problems receiving or opening the documents. 

el Parshley, Project Manager 
:e- 912-466-0934 

Exemption 6 Personal Privac~ 



1ckson, Galo 

om: 
·nt: 

1bject: 

/ 

Sunday, March 08, 2015 1:57 PM 
Jackson, Gala 
LCP Chemicals Superfund Site Proposed Plan for the Marsh 

citizens of Brunswick GA and a board members of Glynn Environmental Coalition we would like to ask for your 
:ention to the subject project please. We are concerned that there are no measurable goals, timelines to reach goals 
alternative plans to implement if goals are not reached. Goals should include seafood safe to eat, mink once again 
ing at the LCP site and dolphins health improving. 
ditionally, cleanup was based on a study with only 4 percent African American participants despite the indisputable 
:t that 70 percent of the population for 1.5 miles around the LCP site is/was African American. 
e plan completely ignores the marsh grass that accumulated PCBs in the root, rhizome, stem, leaf and detritus and 
:retes Mercury. 
e Plan ignores Dioxin/Furan contamination and all the past data in fish and sediments and argues it is not needed 
sed upon observations from a lake 1,000 miles away in Syracuse NY! 
)tection of people has been ignored for over twenty years. Totally ignored . Cleanup of all PCBs and Mercury is most 
cessary since the EPA has failed to show competence to implement recommendations issued by health agencies for 
~ past twenty years. 
:are confident that if you give this issue your consideration you will see that there is only way this project should 
Jgress if the interests and health of all living things are to be protected in a fair and just way. 

ry truly yours, - Exemption 6 Personal Privacy 

1 



:kson, Galo 

n: 
t: 

1ject: 

r Mr. Jackson, 

exemption r. p 1r nal Privacy 

Jackson, Gala 
LCP CHEMICALS SUPERFUND SITE PROPOSED FOR THE MARSH 

1ve lived on St. Simons Island, GA for over 30 years, which is only a few miles from the cleanup site, so I feel that I can 
~k as a "local" when it comes to writing to you about my concerns with the proposed cleanup plan of the LCP 
micals site. 
ry to be brief. 

~hat are your goals with the cleanup? Is it possible to have healthy wildlife, fish, and dolphins once you've finished 
1 this work? 

~hat happens with the site once you all have finished cleaning up your proposed area? Will you come back and test 
area for the dangerous chemicals as long as there is still contaminants present? 
This needs to be clearly stated in the proposal. If it's there, I haven't found it. You need to monitor this site; it's not 
to any of us who live here for it to be a one-time job. We desperately need this entire place cleaned up; not just a 
til area. 

tis my understanding that the marsh around the site is contaminated with mercury and PCBs. If this is true, then all 
marsh should be removed, 

Nhat is the medical risks to women as far as the continued contamination that you will NOT be cleaning up? 

1se ask yourself if you would be willing to live anywhere near this site. 

;ards, &Mimptlen @ Ptrlonal Privacy 

I 



ckson, Galo .... -.>v 
Sunday, March 08, 2015 8:40PM 
Jackson, Galo 

)ject: more thoughts and concerns about the superfund cleanup site 

1r Mr. Jackson, 

terday evening I sent an email to you about LCP Chemica ls contamination cleanup in Brunswick, Georgia. I have some 
iitional thoughts and concerns. 

I the EPA require annual monitoring for mercury and PCBs in all the fish (whole fish and fillets) that people eat and 
>that dolphins, mink, raccoons, otters, estuarine turtles, snails, and fiddler crabs eat? If not, why not? 

next questions are: 

at monitoring has the EPA conducted on a regular basis for the past 20 years? 

at monitoring data is the EPA using to compare before and after the cleanup and coverup of the contamination? 

en will the EPA evaluate the cleanup (dates for evaluation, and how frequent will the EPA evaluate), what will be the 
cific evaluation factors (numerical goals) and specifically what will be done if the numerical goals are not reached? 

at will fiddler crabs do to the thin layer cap? 

nk you in advance for your time; I look forward to hearing from you with answers to all my thoughts and concerns. 

ards, 



c:kson, Galo 
Exemption 6 Persona\ Privacy 

Jackson, Galo 
lject: LCP Chemical site cleanup 

1r Mr. Jackson, 

·re are some concerns I have with the proposed cleanup at the contaminated LCP Chemical site. 

n't understand the longterm goals of your work. 

Are you only going to cleanup a small area within the poisoned, contaminated site? 
What is the point of only doing th is area? The whole contaminated area needs to be cleaned up. 
l haven't seen where you will be back to monitor your work. You need to monitor this entire site for years. 

1nt to see healthy fish, dolphins, turtles, and animals freely roam this marsh and water. That is my goal and it should 
::PA's goal also. 

l sincerely asking for long-term site monitoring; don't !eave us high and dry with acres of still contaminated marsh 
water. 

ar as the thin layer cover, I think that's just a trick. Have you seen our strong tides? How could this possibly work for 
length of time? 

ve been a resident of St. Simons Island for a long time and consider myself as a very concerned citizen. Please 
msider your proposal and ask yourself is this really a credible cleanup of one of the most contaminated sites in the 
ted States! 

ards, . 6 Persona\ Privacy 
e.empt1on 

l 



March 16,2015 

r. Galo Jackson, Remedial Project M.anager 
'uth Superfund Remedial Branch 
S. EPA Region 4 
Forsyth Street, SW 

lanta, GA 30303-8960 

!ar Mr. Jackson 

te purposes of this letter are to request information, submit questions, and otTer comments on the 
opose Plan for the LCP Chemicals Superfund Site. I expect these and any responses to be included in 
! oflicial records of the Plan. Exemption 6 Personal Privacy 

tttended the first Public Comments session you held in Brunswick last November. I have studied the 
·oposed Plan documents as well as the materials submitted to you by Daniel Parshley for the Glynn 
1vironmental Coalition (GEC). I have three topical areas to cover in this communication: 

• The GEC's responses to the Plan; 
, The hydrodynamic model(s) used in the Plan; 
• The economic issues mised by the Alternatives in the Plan. 

he GEC Submissions 
:Ull-heartedly endorse the submissions of the GEC and Mr. Parshley. They are supported by years of 
q:>erience in the field, the area, and the specific LCP Site. They reflect current and well gathered data 
td applicable published research. They provide important, even critical, considerations and corrections 
' the Proposed Plan. With these inputs, you should be able to make needes} amends to the Proposed 
ian. The pollutants involved will outlast you and I by several generations. Therefore, we should be 
orking together to protect this env1ronment. 

he Hvdrodyoamic Model (HDM) 
t the initial version of the Proposed Plan, there were a couple of off-hand mentions of such a model. ln 
te Public Comments meeting, both you and one of your statT present indicated that you used a 
~drodynamic model to test the proposed and recommended remediation design. I questioned this 



>del and you indicated it was standard for EPA. I expected that the follow-up from the meeting would 
)Vide details but, so far, nothing has shown up. 

te EPA Region IV website provides only two such models. Both are supposed downloadable from the 
e. One is one dimensional, according to the site. The other is supposed to be one, two, or three 
nensioned according to the model user's selection. One model is validated by two western Georgia 
rers while the other is validated by a North Carolina river that flows into the Atlantic Ocean without 
y indication of a mediating tidal Spartina marsh. It appears, therefore, that the hydrodynamic models 
ailable to EPA are of little or no applicability to the LCP site. Is this the correct situation? 

my career, I have used many and written some quantitative, statistical models. To use a model, it is 
cessary to identify the model's authorship, ownership, and the revision level used. What is the 
digree and version of the HDM(s) used in the Proposed Plan? 

henever I've used a model formally, including in court testimony and published research reports, I 
ve always taken pains to itemize the parameter settings and the data fed into produce the reported 
suits. For example, you might have set minimum and maximum air temperature parameters and used 
;et of Weather Bureau temperature data to run the HDM for the Plan. What were the parameters used 
rd what was the data set(s) used in the HDM to test the recommendations? 

1e Proposed Plan shows several maps of the LCP site and its surroundings to show where core samples 
r di.fferent pollutants were taken. I believe that sample sites numbered in excess of 80. Were the 
mple sites predicted by the HDM's estimate of where pollutants spread since the initial 
mediation? Is this why the sampling was peiformed at the LCP site? If so, how well did the HD1~f 
·edict the spreading? If not, why not? 

~e remediation for the LCP site will need to address the long run effects, likely for century or more. 
'hat does the HDM predict into the long future? What time horizons have been tested on the HDM? 
'ill the results be reported in the Final Plan document? 

ased on the HDM nwdeling, how complex and how frequent will future sampling be required? 

lh:ile the Glynn coast has tended to be missed by many hurricanes, sooner or later it will be hit. When 
is, it could get hit by a "perfect storm"- a nor' easter and a hurricane. The storm surge could be 
~esome. If such a surge coincides with high tide, there will be major effects deep inland. What does 
re HDM predict will be the pollution outcomes of such a storm? How will the capping and 
11choring of the Proposed Plan hold up? 

he Economic Considerations 
he Proposed Plan offers six Alternative remediation scenarios and recommends #6. Yet, it appears 
tat, ignoring #2 - the all-out costly option, the highest cost is only a quarter more than #6 ($28M ~ 
34M). This appears to provide remediation of three times more polluted area, up to 48 acres. Why was 
le cheaper Alternative selected when a cheaper per acre option would provide more remediation? 

'he Proposed Plan does not seem to address the social and governmental issues to sustain coping with 
1e continued effects of polluting sediment at the LCP site. The only mentions of social adaptation are 
) to put signs around the capped area and b) to put Do~ Not-Eat warnings on the fishing website. Who 
1 going to check and maintain the signage? Who is going to remind DNR to keep warning 
!shermen? 



)active steps should be provided for, as well. For example, EPA address the Brunswick City Council 
j the Glynn County Commission after each general election that the LCP site is hazardous and not 
!d for recreation or development. Likewise, police and game wardens need to be regularly reminded 
the dangers. Perhaps, these could be done on a two year cycle. 

mpling needs to be done to check that the remediation is working. This could be on a four or five 
:tr cycle. Superfund money should be allocated but it would be more sustaining if the State carried out 
: sampling. In any case, the results should be reported to the public with each cycle. 

conclude, thank you for your attention to these points. And thank you in advance for your responses 
my questions and your follow thru to perfect the Plan. It is sad that earlier generations so abused the 
h resources and beauty of this environment. Together, we can do better. 

1cerely and cordially, 

: D.Parshley, GEC 



USE THIS SPACE TO WRITE YOUR 
COMMENTS 

Your input on the Proposed Plan for the LCP 
Chemicals marsh important to EPA. Comments 
provided by the public are valuable in helping 
EPA select a final cleanup remedy for Operable 
Unit 1 ofthe Site. 

You may use the space below to \\Tite your 
comments, then fold and mail. Comments must 
be postmarked for receipt by EPA no later than 
February 2, 2015. If you have questions about the 
comment period, please contact Mr. Galo 
Jackson, 404-562-8827. Those with electronic 
communications may submit their comments to 
EPA at the following email address: 
a , · . · -~~~ ~-- £! . __ :_ ore Februa 

2015. Note: In order to permit the community ·· 
ample time to review and comment on this 
Proposed Plan, a 30 day extension to the initial 
30 day comment period has been allowed for, 
.concluding the comment period on February 
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kson, Galo 

ect: 

· Mr. Jackson, 

Exemption 6 Personal Privacy 

ay, 
Jackson, Galo 
Clean up Brunswick/St. Simons please 

citizen and a resident of Georgia I urge to please clean up the toxic wetlands, rivers, waterways and surrounding 
in the Brunswick area . 
:rucial to health of our children. We know that they are the most at risk for all of the obvious reasons. But the 
life that you and I both admire and adore is not expendable. 
se commit yourself to reestabl ishing a healthy, clean environment. 
!ectfl 1llv 5' •hmjtted. 

• f rom my iPhone Exemption 6 Personal Privacy 



Exemption 6 Personal Privacy 
ckson, Galo 

Jackson, Galo 
>ject: Brunswick/St. Simons lsi. River Clean Up 

Jackson, please make sure the EPA takes measures to thoroughly clean up the toxic chemical sites around 
nswick/Saint Simons Island Georgia that affect our rivers, Sa int Simons Sound, the soil and ground/drinking water 
ich spreads like underground rivers, and of course seriously affects our health and all children in the area. 

:erely, 



ckson, Galo 

1m: 
lt: 

:>ject: 

Jr Mr. Jackson, 

Exemption 6 Personal Privacy 

Jackson, Galo 
GA 

ase make sure the EPA takes measures to thoroughly clean up the toxic chemical sites around Brunswick/Saint 
1ons Island that affect our rivers, Saint Simons Sound, the soil and ground/drinking water which spreads like 
lerground rivers, and of course seriously affects our health and all children in the area. 
1Cerely, -1t from my iPhone 

1 



:kson, Galo 

m: 
t: 

tject: 

Exemption 6 Personal Privacy 

ary 
Jackson, Galo 
Glynn County 

ge you to take every measure to clean up the toxic mess that has been made of my beautiful childhood home. 
: disgraceful what companies like LCP have done. I will be keeping an eye on the situation and spreading the 
:d reporting your success in this matter. Thank you 

1 



:kson , Galo 

n : 
t: 

•j ect: 

Exemption 6 Personal Privacy 

Jackson, Galo 
Glynn Environmental Coal ition 
Please make sure my homeland is protected 

-I lived in G'"nn Gppnty uQ.til 
~------------------------

___ . We vacation there often and look forward to fishing and crabbing . ._~-~---:---­
! am a'O'?W gt the omat contribution industry can make to a community. As a' ---... the£ 1. I have experience to know, industry has a 

ponsibility to leave a community as clean M possible. Glynn county marshes were not polluted in 
area LCP built before LCP and LCP should clean up to an acceptable, livable level before clean 

efforts are stopped. 

! are all stewards of this plant. Let us be good stewards. 

I 
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March 16, 2015 

Galo Jackson 
U.S EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Jackson.galo@epa.gov . 

Mr. Jackson, 

Eximptlon 6 Personal Privacy 

I am very concerned about the LCP Superfund Site documents NOT addressing the risks 
to a woman's health from the chemicals in the seafood. How these chemicals hurt the 
health of men and women is quite different, and it appears the EPA is using a "one size 
fits all" approach to human health and the cleanup at the LCP Chemicals Superfund Site. 

At a minimum, the Human Health Baseline Risk Assessment should acknowledge 
polychlorinated biphenyls, also known as PCBs, and dioxin and furan chemicals are 
associated with women contracting endometriosis, a very painful disease. Very often, 
doctors perform a hysterectomy to prevent further instances of endometriosis along with 
removal of these growths in the abdomen. 

The EPA extensively quotes a study conducted in the Brunswick, Glynn County area 
(DIU-IS, 1999). which found over 50% of the women surveyed had already had a 
hysterectomy. When considering the wide age range of women surveyed, this is a 
shocking statistic. 

Will the EPA include information about how the chemicals at the LCP Chemicals 
Superfund Site can hurt a woman's health? 

Will the EPA plan a cleanup that will reduce these chemicals to levels that will not cause 
endometriosis in women? 

Will the EPA call in experts to assist the EPA in finding the level to clean up to that will 
end the risk of endometriosis from the LCP Chemicals Superfund Site? 

The LCP Chemicals Superfund Site documenters do not appear to have any information 
about how the chemicals hurt woman's health. I have provided several references below 
for use in the EPA decision-making process and plan for cleaning up the marsh. 

Will the EPA include these studies in the LCP Chemicals Superfund Site documents? 



-2-

Will the EPA use these documents to plan a cleanup that not only protects men, but 
women, too? 

Potera, C. Women's Health: Endometriosis and PCB Exposure. Environ Health 
Perspect. Jul 2006; 114(7): A404. 
http:/ /w\vw.ncbi.nlm.nih.gov/pmc/articles/PMC 1513298/ 
Toxicologist Elena De Felip of the lstiiuto Superiore di Sanita in Rome and her colleagues measured 11 
PC.IJ congeners that are most abundant in human tissue. In 80 women aged 20 to 40, the sum of all 
congeners was I. 6 times higher in the 40 women diagnosed with endometriosis than in controls. Three 
congeners, PCBs 138, 153, and 180, were particularly higher in women with endometriosis. These three 
congeners have been reported to have estrogenic activity and to interfere with hormone-regulated 
processes. 
Bruner-Tran, K.L., Kevin G. Osteen, K.G., Dioxin-like PCBs and Endometriosis. Syst 
Bioi Reprod Med. 2010 Apr; 56(2): 132-146. 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2867352/ 
Specifically, if the majority of PCBs and other toxicants have limited activity, the TEQ may not correlate 
with disease status since a weak AhR agonist could limit the actions of a more potent compound. For 
example, using primary rat hepatocytes Chen and Bunce (2004) demonstrated that PCB 153, which binds 
the aryl hydrocarbon receptor (AhR) without inducing CYP1A1 transcription, has no impact on TCDD­
mediated CYP 1 A 1 induction when TCDD is present at low levels, but antagonizes the effects of a high dose 
treatment. Since PCB 153 binds the AhR, this ligand will compete with TCDD for available binding sites, 
resulting in antagonism when all sites are bound. If more binding sites are present than can be occupied by 
all ligands, no competition exists; thus, depending on the activity of all ligands, there may be an additive, 
synergistic or no change in effect. 

Louis G.M, Weiner JM, et a/. Environmental PCB exposure and risk of endometriosis. 
Hum Reprod. 2005 Jan;20(1):279-85. Epub 2004 Oct 28. 
http://www.ncbi.nlm.nih.gov/pubmed/15 513976 

Conclusion - These data suggest that anti-estrogenic PCBs may be associated with 
the development of endometriosis. 

Thank you for your consideration of these comments on the Proposed Plan for the LCP 
Chemicals Superfund Site marsh. 



Jackson, Galo 

From: 
Sent: 
To: 
Subject: 

March 16, 2015 

Jane Fraser <jfraser@ga.stutteringhelp.org> 
Monday, March 16, 2015 10:50 AM 
Jackson, Gala 
LCP Superfund-Women's Concerns 

Gala Jackson U.S EPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Jackson.galo@epa.goy 

Mr. Jackson, 

I am very concerned about the LCP Superfund Site documents NOT addressing the risks to a woman's 
health from the chemicals in the seafood. How these chemicals hurt the health of men and women 
is quite different, and it appears the EPA is using a "one size fits all" approach to human health and 
the cleanup at the LCP Chemicals Superfund Site. 

At a minimum, the Human Health Baseline Risk Assessment should acknowledge polychlorinated 
biphenyls, also known as PCBs, and dioxin and furan chemicals are associated with women 
contracting endometriosis, a very painful disease. Very often, doctors perform a hysterectomy to 
prevent further instances of endometriosis along with removal of these growths in the abdomen. 

The EPA extensively quotes a study conducted in the Brunswick, Glynn County area CDHHS, 1999), 
which found over 50% of the women surveved had already had a hysterectomy. When considering the 
wide age range of women surveyed, this is a shocking statistic. 

Will the EPA include information about how the chemicals at the LCP Chemicals Superfund Site can 
hurt a woman's health? 

Will the EPA plan a cleanup that will reduce these chemicals to levels that will not cause 
endometriosis in women? 

Will the EPA call in experts to assist the EPA in finding the level to clean up to that will end the risk of 
endometriosis from the LCP Chemicals Superfund Site? 

The LCP Chemicals Superfund Site documenters do not appear to have any information about how 
the chemicals hurt woman's health. I have provided several references below for use in the EPA 
decision-making process and plan for cleaning up the marsh. 

Will the EPA include these studies in the LCP Chemicals Superfund Site documents? 

Will the EPA use these documents to plan a cleanup that not only protects men, but women, too? 

Patera, C. Women's Health: Endometriosis and PCB Exposure. Environ Health Perspect. Jul2oo6; 
114(7): A404. 

http: !lwww.ncbi.nlm.nih.gov/ pmc/articles/ PMCl513298/ 



Toxicologist Elena De Fe lip of the Istituto Superiore di Sa nita in Rome and her colleagues measured 
11 PCB congeners that are most abundant in human tissue. In Bo women aged 20 to 40, the sum of 
all congeners was 1.6 times higher in the 40 women diagnosed with endometriosis than in controls. 
Three congeners, PCBs 138,153, and 180, were particularly higher in women with endometriosis. · 
These three congeners have been reported to have estrogenic activity and to interfere with 
hormone-regulated processes. 

Bruner-Tran, K.L., Kevin G. Osteen, K.G., Dioxin-like PCBs and Endometriosis. Syst Biol Reprod 
Med. 2010Apr; 56(2): 132-146. 
http:ijwww.ncbi.nlm.nih.gov/pmc!articles/PMC2867352/ 

Specifically, if the majority of PCBs and other toxicants have limited activity, the TEQ may not 
correlate with disease status since a weak AhR agonist could limit the actions of a more potent 
compound. For example, using primary rat hepatocytes Chen and Bunce (2004) demonstrated that 
PCB 153, which binds the aryl hydrocarbon receptor (AhR) without inducing CYPlAt transcription, 
has no impact on TCDD-mediated CYPlAt induction when TCDD is present at low levels, but 
antagonizes the effects of a high dose treatment. Since PCB 153 binds the AhR, this ligand will 
.compete with TCDD for available binding sites, resulting in antagonism when all sites are bound. If 
more binding sites are present than can be occupied by all ligands, no competition exists; thus, 
depending on the activity of all ligands, there may be an additive, synergistic or no change in effect. 

Louis G.M., Weiner JM, et al. Environmental PCB exposure and risk of endometriosis. Hum Reprod. 
2005 Jan;2o(1):279-85. Ej::mb 2004 Oct 28. 
http:ijwww.ncbi.nlm.nih.gov/pubmed/1.5,513976 . 

Conclusion - These data suggest that anti-estrogenic PCBs may be associated with the 
development of endometriosis. 

Thank you for your consideration of these comments on the Proposed Plan for the LCP Chemicals 
Superfund Site marsh; 

Sincerely, 

Exemption 6 Personal Privacy 

Jane Fraser 
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EximptiQn e Personal Privacy 

·, )/15 Comments to U. S. Environmental Protection Agency 
: .. perfund Proposed ?!an, LCP CHEMICALS SUPERFUND SITE, Operable Unit 1, Nov. 2014 

·ntroduction 

. This is where I learned about the Superfund process. When I 
·:•)!d him 1 was mo~ to Brunswick, Georgia he recommended I seek employment with~ 

e only thing I recall him sharing with me about the Brunswick area was 
~nat tliey wanted to build a causeway from the North end of St. Simons Island through 
:x otected marshland (Jimmy carter from Georgia served from 1977 to 1981 and the 
marshlands were being protected.) I gathered from what he said that it was never going to 
happen. 

History 

When I told m that I was 
moving to Brunswick, Georgia he said "Isn't that the place that stinks?" I didn't know at the 
time, but it turns out he was right. Even so, I had just been working for the Environmental 
Protection Agency and knew there were laws in place to protect the citizens so I didn't worry 
about it. 

Subconsciously I must have worried. When rpgf 
; and I looked for a house we told the~ltor 

that we wanted to live far enough away fmm Herr"'O t hat we didn't hav; t o smell it.~ 
·- \ The area north of 

us 1s tfFe marshland that Mr. Zorc was refer:rlng to where they ,;,anted to b~ild a causeway. · 

Mv firc;t child. ~- was born ~. 

- - - About~ le EPA 
shutdown the Hercules 009 Superfund site-:- I started following and dipping articles about toxic 
sites in Glynn County. What really surprised me at the time was that I could live in Brunswick, 
Georgia for a year and a half and never hear anything about polluted sites from friends, at 
c.oUege or at work. 

In August of 19811 was at the movies at Lanier Plaza next to the Hercules plant when I passed 
out. An ambulance was called; the emer~ency medical technician who checked me out said 
tha!J_ had probably just cut off my circulation from sitting too long-

. I should have realized when I left, and there was a young 
boy in the lobby having a seizure, that I had been exposed to something through the ventilation 
system. It wasn't until that child's permanent molars came through-without enamel, and I was 
told that it was probably something that happened right before she was born or when she was 

1 



Exemption B Pflrsnn<\1 Privacv 
:/2/15 Comments to U. 5. Environmental Protection Agency 

Superfund Proposed Plan, LCP CHEMICALS SUPERFUND SITE, Operable Unit 1, Nov. 2014 

1ery young that caused it, that I thought I had been exposed to something through the 
·.-entilation system. ln those days our only two theaters in Glynn County were the one at Lanier 
?!aza and t he Drive-in next to LCP, which I also went to. 

l encountered a lady in the Kroger's grocery store. Who asked me what stunk. I told her what I 
0elieved at the time- Hercules, but it could have been the pulp mill. She was from up North 
.::nd wanted to know what the community 'NaS doing about it. I started listing out all the 
reasons I had heard over the last couple of years about why nothing was ever done about it ... 
;obs, retaliation, etc... And, then she asked me why I wasn't doing anything about it and I didn't 
have an answer. I of all people, have a reason to do something about it. And, so I have tried. 

1 attended what I believe was the first guh ljc hearinp on the 009 sitP and was surprised when 
the EPA would not accept the because it would violate 
her privacy. I remember saying to the audience that now we know why EPA doesn't have any 
reports of problems associated with the site because they won't accept them when people try 
to hand them to them. I wanted to give the report to her because I did not think t hey would 
associate her cQildition with the site because mv address at the time was north Glynn County. 
But, ;' less than a mile from 
the sne; and, met a carpool at Lanier Plaza next to Hercules to comruu~e to Kings Bay to work. 
The next speaker after me was an instructor at the Federal law Enforcement Training Center, 
where I worked at the time, who had recently had a baby born without kidneys and had died. 
Apparently I forgot to identify myself when I spoke, so she identified me for EPAJ!!td I had 
signed in). But, on the transcript my name was spelt wrong [it wa~ __ .at the 
t ime]. This meeting was the first time I had encountered Dr. Pegg who was the technical 
advisor for the Glynn Environmental Coalition. I already knew who Daniel Parshley was 
because I worked for the Deputy Director of the Federal law Enforcement Training Center and 
recognized his name as a role player working for a contractor at FLETC. 

Bv the t ime I attended the 009 Superfund Site hearing I h~dJ had _ _ 
l They were ~used ta-

•which is less than a 
mile from the Hercules plant. Other than the fact that · _; ~ad to be at the bus 
stop at 7:00a.m.; and, had to ride through the Marshes of McKay neighborhood before 
heading to Burroughs-Molette; and, that she typically threw up on the bus when she passed 
the Hercules plant; and, often arrived at school late after 8:00 a.m Besides aU that she 
basically adjusted well. Not lone after she started school ; tarted a pre-
school nursery program at. 1 which I think was less than a mile from the 
lCP site and Georgia Pacific Pulp M ill (as the crow flies). It wasn't until my children started 
school that I realized how sick our community was. By the time the; _____ • .1t 

"":here was a kindergarten teacher, 
I - - --

Arld, th•.,.,- -

, When she started high school t here years later 
her social studies teacher who was the Georgia teacher of the year two years in a row had 
cancer. 

Exomptlon e Personal Pri~r." 
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Exemption 6 Personal Privacy :-~emotion 6 Personal Privacy 

2/2/15 Comments to U. S. Environmental Protection Agency 
.:;uperfund Proposed Plan, LCP CHEMICALS SUPERFUND SITE, Operable Unit 1, Nov. 1014 

Around this time there was an Office of Civil Rights (OCR) Complaint filed by a group I was a 
member of- Positive Action for Children and Teachers (PACT). The complaint was alleging 
r:lcism regarding busing and how handicapped students were being served. The OCR agreed to 
investigate. One of the leaders who signed the initial complaint, Sandy Rumanek, told me that 
she was contacted and told that they had a limited budget and she should select one or the 
other for them to investigate. She told me they dropped the part about the handicapped 
students. The investigation was enlightening. At that time, St. Simons Elementary Schcol on 
the island had televisions in the classroom (Which we thought was an advantage because they 
'Nere not teaching reading phonetically so it helped to see the words of what was being said on 
d osed caption.); Burroughs-Molette did not have televisions until right before the 
;nvestigation; and then they weren't hooked up. At any rate, one of the investigators called 
Sandy to say that the report he submitted was not t he one that she would be receiving and that 
he had resigned. The OCR did not find racism. 

Like so many of the people in Glynn County who try to make a difference and can't, she moved. 
We had been attendine school board meetines for a while and one of us had to run, so I did and 
won. · I had been 
putting together what I had learned about the schools and their bussing andwhat I knew about 
the environmental hazards in the community and I concluded that there was environmental 
racism going on. I didn't want to file a complaint at that time because I didn't want to be tiP.d 
up with that whent_ · 

I hear it was produced at Hercules in Glynn County. I 
rued a complaint with the OCR in Atlanta, but they selected not to investigate. So I filed a 
complaint with the Department of Justice alleging environmental racism and they did 
investigate. They intervened in the bankruptcy hearing which prevented LCP from being able to 
sell the plant which lead to their shut down. The Department of Justice never came back and 
told me that they found environmental radsm, but the Atlanta Constitution Journal ran a story 
on Tuesday, December 28, 1993 by David Pace of the Associated Press entitled Toxic hazards 
found worse near homes of blacks, poor where he wrote: 

In Georgia's most polluted community, encompassed by the Brunswick ZIP code 
31520, five plants spewed out 6.3 million pounds of 27 toxic chemicals in 1991. A little 
more than 21,000 people live in the area, half of them black and nearly a quarter below 
the poverty line. 

Among the chemicals released into the air, land and water in 1991 were 922,000 
pounds of acetone and 523,390 pounds of chloroform, both known carcinogens, and 
213,500 pounds of xylene and 52,000 pounds of methytethyt ketone, both of which are 
suspected of causing birth defects. 

Over the years, I have followed the toxic sites in Glynn County and attended the public hearings 
that I was aware of. I served on the Glynn Environmental Coalition for four years after I got off 
the school board. I didn't always agree with Daniel Parshley and was very disappointed when 
Or. Pegg told me in Juiy 2009 that Daniel had fired him for not being responsive to emails. He 
said Daniel was sending emails to his old fccj.edu address, but the college name had changed 
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Exemption a Personal Privacy 

2/2/15 Comments to U. S. Environmental Protection Agency 
Superfund Proposed Plan, LCP CHEMICALS SUPERFUND SITE, Operable Unit 1, Nov. 2014 

and he had told him that it was now fscj.edu. I could not imagine how a new technical advisor 
could ever get up to speed with everything that had happened over the past ten years or more. 
1 attended one of the meetings where the new technical advisor was introduced and was 
surprised to see so many in attendance. Several introduced themselves as being with the role 
players at FlETC. 

1 attended the December 4, 2014 public hearing about the proposed plan for Operable Unit 1; 
there was a meeting prior to the EPA hearing for the Glynn Environmental Coalition which I 
attended. At that point, it was hard to judge how effective the new technical advisor was, but 
once in the hearing the audience was bringing up things that Or. Pegg could have spoken to 
because he attended the meetings with ASTOR, but the new technical advisor was not able to 
speak to. I left the meeting happy about the attendance and the fact that Mr. Killian had 
spoken up on behalf of our future grandchildren, but bewildered. After all in the beginning 
when people brought up wildlife that would be affected they talked about wood storks not 
dolphins. There is a big difference. One was protected at the time the plant was closed down 
and the other wasn't. It's bad.enough that the federal judge dropped the wood_stork charges in 
the federal heari~g, b·~t d.oe~'the EPA.have to forget about them too? · 

Condusion 

I read aliSO pages of~he proposed pljn and I believe the EPA did an excellent job explaining the· 
process and explainirlg their rational foJthe preferred selection. But, I have also participated in"·· 
decisions regarding contaminated school grounds and the other toxic sites in Glynn County and 
it seems like we never get a cleanup, we get a cover up. I thought just this one time we could 
actually get a cleanup. I prefer Alternative 2. I agree with Mr. Killian who cited concerns for 
future generations. I have read a book called Now That You Know by McGregor Smith, Jr. that 
talks about The Seventh Generation Test in Chapter 1, page 3: 

The Council reviewed decisions made by the chiefs. The old women sat in a circle and 
applied what they called "the Seventh Generation Test: They did not debate. They sat 
in silence and pondered the issue presented to them. Their question was simple: •How 
wiU the decisions made by our chief affect our children seven generations into the 
future?"' 

I'm asking you to review your decision and ask yourself the same question. Why should you do 
that? Because I believe the public participation component of the process has been 
compromised by the multiple changes in site manager for the LCP superfund site and the 
replacement of our technical advisor ten years into the process. I also believe that the whole 
purpose of the technical assistance grants in the superfund process is so that the community 
can be represented between industry and government. In this case, the government hasn't 
helped us. The federal judge dropped the woodstork charges in the LCP conspiracy prosecution 
[which I believe he did because if they prosecuted LCP for it they would have to prosecute all 
the other industries in Glynn County that were violating it.]. The Georgia EPD was responsible 
for enforcing the environmental laws in Georgia when these violations occurred. Of course 
they will go along with what EPA wants. Some of the lead we are talking about cleaning up 
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might actually have come from the Glynn County Firing Range next to the site. The Navy had 
permits at Glynco to pollute the Altamaha-Brunswick Canal, an historic site which has not been 
considered in the cleanup. 

Another way I believe the community has suffered and will continue to suffer with the 
proposed cleanup is with health insurance. When we apply for insurance we are asked three 
questions: 1) how old are you, 2} do you smoke or have you smoked within the last however 
may months or years, and 3) where do live. The last question factors in to how much we are 
charged for insurance and one of the things insurance companies take into consideration is the 
health status of the community. If the poison remains at LCP we will likely be charged more 
money to be insured. Which is just wrong since we paid for state and federal regulators to 
administer the environmental laws; and, we are punished by being sick or having babies with 
birth defects and we are punished again in attempt to stay healthy. 
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